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Title 

Boronic Acid and Ester I nhib itors of Thrombin 
Cross-reference to Earlier Filed Applications 

This application is a continuation-in-part of U.S. 
Patent Application Serial Number 8/348/029, filed 
December 1, 1994, which is a continuation-in-part of 
U.S. Patent Application Serial Number 08/318/029, filed 
October 4, 1994, which is a continuation-in-part of U.S. 
Patent Application Serial Number 08/036/377, filed March 
24, 1993. 

Field of the Invention 
This invention relates to the discovery of new 
boronic acid derivatives which are inhibitors of 
thrombin and pharmaceutical compositions thereof. 

Backcrround of the Invention 
Hemostasis is the norinal physiological process in 
which bleeding from an injured blood vessel is arrested. 
It is a d ynami c and complex process in which proteolytic 
enzymes such as thrombin play a key role. Blood 
coagulation may occur through either of two cascades of 
zymogen activations, the extrinsic and intrinsic 
pathways of the coagulation cascade. Factor Vila in the 
extrinsic pathway, and Factor IXa in the intrinsic 
pathway are important determinants of the activation of 
factor X to factor Xa, which itself catalyzes the 
activation of prothrombin to thrombin. The last 
protease in each pathway is thrombin, which acts to 
hydrolyze four small peptides (two FpA and two FpB) from 
each molecule of fibrinogen, thus deprotecting its 
polymerization sites. Once formed, the linear fibrin 
polymers may be cross -linked by factor XII la, which is 
itself activated by thrombin. In addition, thrombin is 
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a potent activator of platelets, upon which it acts at 
specific receptors. Thrombin activation of platelets 
leads to aggregation of the cells and secretion of 
additional factors that further accelerate the creation 
5 of a hemostatic plug. Thrombin also potentiates its own 
production by the activation of factors V and VIII (see 
Hemker and Beguin in: Jolles, et. al. , "Biology and 
Pathology of Platelet Vessel Wall Interactions," pp. 
219-26 (1986), Crawford and Scrutton in: Bloom and 
10 Thomas, "Haemostasis and Thrombosis," pp. 47-77, (1987), 
Bevers, et. al., Eur. J. Biochem. 1982, 122, 429-36, 
Mann, Trends Biochem. Sci. 1987, 12, 229-33). 

Thrombosis may be regarded as the pathological 
condition wherein improper activity of the hemostatic 
15 mechanism results in intravascular thrombus formation. 
Etiological factors such as the presence of 
atherosclerotic plaque, phlebitis and septicemia may 
cause thrombosis, leading to impaired blood flow to the 
effected tissues and possible serious pathological 
20 consequences. Thrombosis may be reduced by inhibition 
of. the normal process of blood coagulation by 
anticoagulants. Anticoagulants act by reducing the 
amount of thrombin which is generated, or by inhibiting 
with the proteolytic actions of thrombin. 
25 Currently, two of the most effective classes of drugs 

in clinical use as anticoagulants are the heparins and 
the vitamin K antagonists. The heparins are ill -defined 
mixtures of sulfated polysaccharides that bind to, and 
thus potentiate the action of anti thrombin III. 
30 Antithrombin III is a naturally occurring inhibitor of 
the activated clotting factors IXa, Xa, XIa, thrombin 
and probably xiia (see Jaques, Pharmacol. Rev. 1980, 31, 
PP. 99-166). The vitamin K antagonists, of which 
warfarin is the most well-known example, act indirectly 
35 by i n hibiting the post - ribosomal carboxylations of the 
vitamin K dependent coagulation factors II, VTI, IX and 
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X (see Hirsch, Semin. Thramb. Hemostasis 1986, 12, 1- 
11) . While effective therapies for the treatment of 
thrombosis, heparins and vitamin K antagonists have the 
unfortunate side effects of bleeding and marked 
5 interpatient variability, resulting in a small and 
unpredictable therapeutic safety margin. The use of 
direct acting thrombin inhibitors is expected to 
alleviate these problems. 

Anticoagulants are also necessary in the processing 

10 of blood for therapeutic or diagnostic purposes or for 
the production of blood products or fragments, since 
contact of blood with the surfaces commonly used for 
blood collection and storage causes activation of 
coagulation leading to thrombin formation and clot 

15 formation. 

The coagulation proteases thrombin, factor Xa, factor 
Vila, and factor IXa are serine proteases having 
trypsin-like specificity for the cleavage of seguence- 
specific Arg-xxx peptide bonds. As with other serine 

20 proteases, the cleavage event begins with an attack of 
the active site serine on the scissile bond of the 
substrate, resulting in the formation of a tetrahedral 
intermediate. This is followed by collapse of the 
. tetrahedral intermediate to form an acyl enzyme and 

25 release of the amino terminus of the cleaved sequence. 
Hydrolysis of the acyl enzyme then releases the carboxy 
terminus. 

A number of naturally occurring thrombin inhibitors 
have been reported. These include nazumamide A from 

30 rheonella sp. (see Fusetani, et. al.. Tetrahedron Lett. 
1991, 32, 7 073-4), cyclotheonamide A from Theonella sp. 
(see Fusetani, et. al., J. Am. chem. Soc. 1990, 112, 
7053-4), amblyommin from Amblyomma hebraeum (see Bonin, 
et. al., EP 345614), hirudin from Hirudo medicinalis, 

35 recombinant versions of hirudin and hirudin fragments 
(see Rigbl and Jackson, EP 352903, Koerwer, WO 9109946. 
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Meyer, et. al., wo 9108233, Dawson, et. al., WO 9109125, 
Maraganore, et. al., WO 9102750 and Maraganore, EP 
333356) . 

Synthetic thrombin inhibitors have also been 
5 disclosed. Arylsulf onylarginine amides such as (2R,AR)- 
4-methyl-l- [N 2 - { (3-methyl-l,2,3,4-tetrahydro-8- 
quinolinyl) sulfopyl} -L-arginyl] - 2-piperidinecarboxylate 
have been shown to be effective inhibitors of thrombin 
(see Okamoto, et. al. Thromb Res. 1976, 5, 77-82, 

10 Ohshiro, et. al., Blood Vessel 1983, 14, 216-8), as have 
compounds containing constrained arginine mimics such as 
( 2 - naphthylsulf onylglycyl ) - 4 - amidino - phenylalany 1 
piper idide (see Stuerzebecher , et. al., Thromb. Res. 
1983, 29, 635-42), 1- [2- [5- (dimethylamino)naphth-l- 

15 ylsulf onamido] - 3 - { 2 - iminohexahydropyrimidin- 5 - 

yl ) propanoyl] - 4 -methylpiperidine dihydrochloride ( see 
Ishikawa, JP 88227572 and Ishikawa and Inamura, JP 
88227573) , N- ( trans- 4 -amino -methylcyclohexylcarbonyl) -4- 
O- (2 -picolyl) -L- tyrosine 4-acetanilide dihydrochloride 

20 (see Okamoto, et. al., EP 217286) and 4- 

[(aminoiminomethyl) amino] benzoic acid esters (see Fuji, 
et. al., DE 3005580, Matsuoka, et. al., Jpn. J. 
Pharmacol. 1989, 51, 455-63, and Takeshita, et. al., EP 
435235) . 

25 Inhibitor design has benefitted from the knowledge of 

the mechanism of action and of the peptide sequences 
which are thought to bind in the catalytic site of 
thrombin, e.g., -Gly-Val-Arg-Gly- of fibrinogen (see 
Blomb4ck, et. al., *7. Biol. Chem., 1972, 247, 1496-512), 

30 Ile-Pro-Arg-Ser- of prothrombin (see Magnus sen, et. al., 
in: Reich, et. al., "Proteases and Biological Control," 
pp. 123-149 (1975)) and -Val-Pro-Arg-Gly- of factor XIII 
(see Takagi and Doolittle, Biochemistry 1974, 13, 750-6 
and Nakamura, et. al., Biochem. Biophys. Res. Common. 

35 1974, 58, 250-256). This class of mechanism-based 

inhibitors are exemplif ied by the tripeptide aldehyde D- 
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Phe-Pro-tf-Me-Arg-H (see Bajusz, et. al., J. Med. Chem. 
1990, 33, 1729-35), the chlpromethyl ketone Ac-P-Phe- 
Pro-ArgCH2Cl (see Kettner and Shaw, Thramb . Res . 1979, 
14 , 969-73) and the trif luoromethyl ketone P-Phe-Pro- 
5 ArgCF 3 (see Kolb, et* al., US 697987). 

Kettner and Shenvi (EP 293881, published June 12, 
1988) , disclose peptide boronic acid inhibitors of 
trypsin- like proteases of formula (1) 

10. R 1 - [(A3) Q (A 2 )p(A A ) 0 3a-NH-CHR 2 -BY 1 y 2 (1) 

wherein Y 1 and Y 2 , independently, are hydroxyl or fluoro 
or, taken together, form a moiety derived from a 
dihydroxy compound having at least two hydroxy groups 
15 separated by at least two connecting atoms in a chain or 
ring, said chain or ring comprising 1 to about 20 carbon 
atoms and, optionally, a heteroatom which can be N, S, 
or O; R 2 is a substituted alkyl selected from the group 
consisting of -(CH 2 >z-X, - (CH(CH 3 ) - (CH 2 ) 2 -X, -CH 2 -CH- 
20 (CH 3 )-CH 2 -X, - (CH 2 ) 2 -CH(CH 3 ) -X and - (CH 2 ) 2 -CH(CH 3 ) 2 -X, 

where X is -NH 2 , -NH-C(NH) -NH 2 or -S-C(NH) -NH 2 , and z is 
3 to 5; n, o, p and g are, independently, either 0 or 1; 
A 1 , A 2 and A 3 are, independently, amino acids of L- or D- 
conf iguration selected from the group consisting of Ala, 
25 Arg, Asn,-Asp, Cys, Gin, Glu, Gly, His, He, Leu, Lys, 
Met, Phe, Pro, Ser, Thr, Trp, Tyr and Val; and R 1 is a 
peptide comprised of 1 to about 20 amino acids, an acyl 
or a sulfonyl group comprised of 1 to about 20 carbon 
atoms, H, or an N- terminal protecting group. In this 
30 disclosure, Kettner and Shenvi demonstrated that the 

pinanediol esters of boropeptides are pharmacogolically 
equivalent to the corresponding boronic acids. 

Metternich (EP 0471651 A2) discloses borolysine 
thrombin inhibitors of formula (2) 

35 

W-Y-NR^-CHRS-BQ^Q 2 .(2) 
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wherein W is an N-protecting group; Y is a sequence of n 
amino acids such that the n+1 amino acid peptide Y-Lys 
or Y-Arg has an affinity for the active site of a 
5 trypsin- like protease; where n is an integer of from 1 
to 10 and in which at least one amino acid is an 
unnatural amino acid having a hydrophobic side chain; Q 1 
and Q 2 are the same or different and are selected from 
-OH, -COR 1# -C0NRiR 2 , -NR X R 2 or -OR 3 of Q 1 and Q 2 taken 

10 together form a diol residue; R lf R 2 and R 3 which may be 
the same or different, are C wo alkyl, C 6 - 10 aryl, C 6 - 
loaralkyl, or phenyl substituted by up to three groups 
selected from Cj^alkyl, halogen and C^alkoxy; R 4 is 
hydrogen or C wo alkyl; R 5 is a group -A-X; wherein A is 

15 -(CH 2 ) 2 - in which z is 2, 3, 4 or 5; -CH (CH 3 ) - (CH 2 ) 2 - ; 
-CH 2 -CH(CH 3 >-CH 2 -; (CH 2 ) 2 -CH(CH3) - ; - <CH 2 > 2 -C <CH 3 ) 2 - ; 
CH(CH 3 )-(CH 2 ) 3 - ; "CH 2 -CH<CH 3 )-{CH 2 ) 2 -; -CH 2 -CH 2 -CH (CH 3 ) - 
CH 2 ~; -<CH 2 ) 3 -CH<CH 3 )- ; - (CH 2 ) 3 -C(CH 3 ) 2 : C 6 . 10 aryl C 6 . 
10 aralkyl and X is -NH 2 , -NH-C(NH) -NH 2 , -S-C (NH) -NH 2 , N 3 , 

20 -Ci- 4 alkoxy # C^alkylthio or Si(CH 3 ) 3 or R 4 and R 5 taken 
together form a trimethylene group and the asymmetric 
carbon atom may have the D- or L- configuration or 
represent any mixture of these. 

Surprising for their lack of a basic residue at Pi 

25 are tripeptide thrombin inhibitors comprised of 1- 

aminoboronic and 1-aminophosphonic acid analogs of 3- 
methoxy-propylglycine (see Claeson, et. al. f US 07- 
245428) and pentylglycine (see Cheng, et. al., 
"Symposium on Thrombosis and Hemostasis," 1991, 

30 Amsterdam, Abstract 2150) . 

In addition to thrombin inhibition, boropeptides have 
been disclosed with utility as a treatment for tumors, 
viral infections and arthritis {US 4963655A and EP 
3 5452 2 A) , emphysema (US 4499 082A) , hypertension (EP 

35 315574A) and as factor Vll/VIla inhibitors (WO 

8909612A). Kleemann, et. al. (AU A-24693/88) disclose 
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renin -inhibiting l- amino boronic acid derivatives of 
formula (3) 

A 1. A 2. HN . GHR 2. BXR 3 (Y r4) (3 ) 

5 in which A 1 denotes a radical of formulae (4-8). 

RiNR^-CHRS-OO- (4) 

R i CHR 12 - CHR 5 - C=0- (5) 

R 1 NR 5 -CHR 5 -CHR 7 -OJR a -CHR s -C==0- (6) 

10 R^-CHR 12 - CHR 5 - CHR 7 - CHR 8 - CHR 9 - C=0- (7) 

R"- {CH 2 ) n -CH(CH2) m R li -C=0- (8) 

Despite the foregoing, more efficacious and specific 
i nh i b itors of coagulation proteases are needed as 
15 potentially valuable therapeutic agents for the 

treatment of thrombosis. None of the cited references 
describe or suggest the new thrombin- inhibiting boronic 
acid derivatives of the present invention. 

20 Summary of Invention 

This invention pertains to novel compounds of 
formula (I) : 

R 1 -Z-CHR 2 -A 
(I) 

25 wherein 
A is 

a) -BY^Y 2 , 

b) -C(=0)CF 3 , 
O -C(=0)CHF2, 

30 d) -C<=0)CH2F, 

e) -C(=0)CH2C1, 

f) -C(=0)OR 3 , 

g) -C(=0)HR 15 R", 

h) -C(=0)R 3 , 

35 i) -C(=0)COOR 3 , 

j) -C(=0)C(=0)NR 15 R", 
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k) -C(=0)C(=0)R3 , 
1 ) - C (=0) CY 3 Y 4 C00R 3 , 
m) -C(=0)CY 3 Y*C(=0)NR 1 5 R 16 > 
n) - C (=0) CY 3 Y 4 C (=0) R 3 , 
5 o) -PO3H2, or 

P) -CHO; 
Y 1 and Y 2 are independently 

a) -OH, 

b) -F, 

10 c) -NR 3 R 4 , or 

d) Ci-C 8 alkoxy; 

Y 1 and Y 2 can be taken together to form: 

e) a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and, from 
15 0-3 heteroatoms which can be N, S, or 0, 

f ) a cyclic boron amide where said chain or ring 

contains from 2 to 20 carbon atoms and, from 
0-3 heteroatoms which can be N, S, or O, 

g) a cyclic boron amide -ester where said chain or 
ring contains from 2 to 20 carbon atoms and, 

from 0-3 heteroatoms which can be N, S, or O; 
Y 3 and Y 4 are independently 

a) ■ -OH or 

b) -F; 

25 Z is 

a) - (CH 2 )inCONR8- f 

b) - (CH2)mCSNR 8 -, 
O - <GH2)mS02NR 8 -, 
d) - <CH2) m C02-, 

30 e) - (CH2)mC(S)0-, or 

f) * <CH2)mS020-; 
Rl is 

a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
35 substituents selected from the group consisting 

of: 



20 
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halo (F, CI, Br, I), methylenedioxy, -R 8 , 
-NR s COR 9 , C2-C6-alkenyl, C2-C6-alkynyl, 
- (CH2> w -OR 8 , - (Ci-Cg) -perfluoroalkyl, 
-(CH2)wCN, -(CH2)wNC, -(CH2)wN02, -(CH2)wCF3, 
- (CH2)wS(0) r R 7 , - (CH2) W NR 8 R 9 , - (CH2)wCOR 8 , 
-(CH2)wCH0; - ( CH 2 ) W C02R 8 , - ( CH2 ) wCONR 8 rS . 
- <CH2)wS02NH- (C1-C5) -alkyi; - (CH2) WSO2NH2 , 
- (CH2)wS02NH-CO- (Ci-Cg) -alkyi, - (CH2)wS02NH- 
CO2- (Ci-C6> -alkyi, - (CH 2 )wNHS02- (Ci-Cg) -alkyi, 
- (CH2) W NHS02- <Ci-C6) -perfluoroalkyl, 
- (CH2>wNHS02- phenyl, - (CH2)wNHS02- 
perf luorophenyl , - ( CH2 ) W CN4H , - O ( CH2 ) W CN , 
-NH(CH2>wCN, -S(CH2) W CN, - (CH2) wNH-CO- <Ci -Cg * 
alkyi) , - <CH2) wNH-CO- (Ci-Cg- perfluoroalkyl) , 
- (CH2) w NH-CO- (phenyl) , - ( CH2 ) wNH" CO2 - (Cj.-Cg- 
alkyl) , - (CH2) WNH-CO2- (C1-C6 -perfluoroalkyl) , 
- (CH2) W NH-C02- (phenyl) , -0 (C=0) - (Ci-Cs-alkyl) , 

b> heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted: 

i) guinolinyl, 

ii ) is oquino 1 inyl , 

iii) benzopyranyl , 

iv) benzothiophenyl, 

v) benzof uranyl , 

vi ) 5,6,7,8- tetrahydroquinolinyl , 

vii) 5,6,7,8- tetrahydroisoquinolinyl , 

and wherein the substituents are selected from the 
group consisting of halo (F, CI, Br, I), -CN, Ci- 
Cio* alkyi, C3-C8-cycloalkyl, C2-Cio-alkenyl, C2- 
Cio-alkynyl, R 8 , -OR 8 , -NO2, -CF3, -S(0) r R 7 / 
-NR 8 R 9 , -COR 8 , -CO2R 8 ' -C0NHR 8 , NR 8 COR 9 , NR 8 C02R 9 , 
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wherein J is N or C and K, L, M and Q are 
independently selected at each occurrence from 
the group consisting of N, CR 13 , S or 0, 
provided that: 

i) there may be only one S or O present in 
the ring at a time; 

ii) there may only be 1-2 N present when 
there is an 0 or S present; 

iii) there may be only 1-4 N present; 
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wherein W, R, T, U and v are selected from the 
group consisting of: CR 13 or N, provided that 
there be no less than 1 and no more than 3 N 
5 present; 
h) 

M L 




is as defined above ; 

i) 




wherein G is 0, S, or NP, where P is an amine 
15 protecting group selected from the group 



•11- 



WO 96/20689 



PCT/DS95/16248 



consisting of: -R 3 , -c(=0)R 3 , -SO2R 3 , 
-C(=0)0R 3 ); 

k) 

I 



R 20 



5 wherein G is 0, S, or NP, where P is an amine 

protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , 
-C(=0)OR 3 ) ; 

R 2 is 

10 a) - (C1-C12 alkyl) -X, 

b) -(C2-C12 alkenyl)-X f or 
c) 




-WCHjJp-X 



X is 

15 a) halogen (F, CI, Br, I), 

b) -CN, 

c) -N0 2 , 

d) -CF 3 , 

e) -S(0) r R 14 , 

20 f) -NHR 14 

g) -NHS<0) r R 14 , 

h) -NHC (NH) H, 

i) -KHC (NH) KHOH, 
j ) -KHC (NH) HHCN, 

25 k) -NHC (NH) NHR 14 , 
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1) -NHC(NH)NHCOR 14 , 
m) -C(NH)MHR 14 , 
n) -C(NH)NHC0R 14 , 
O) -C(0)NHR 14 , 
5 p) -C(0)NHC(0)R 14 , 

Q) -C{0)0R 14 , 
r) -OR", 
s) -0C(0)R 14 , 
t) -OC(0)OR 14 , 
10 u) -0C{O)NHR 14 , 

v) -OC(0)NHC(0)R 14 , 
w) -SC(=NH)NHr1 4 , or 
X) -SC(=NH)NHC(=0)R 14 ; 

R 3 is 

IS a) hydrogen, 

b) Ci-C 8 alkyl, 

c) - (Ci-C 4 alkyl) -aryl, 

d) C 5 - C 7 cycloalkyl , or 

e) phenyl; 

20 R 4 is 

a) hydrogen, 

b) d-C e alkyl, 

c) - (C1-C4 alkyl) -aryl, 

d) C5-C7 cycloalkyl, 
25 e) phenyl, or 

f) phenyl sul f onyl ; 

R s and R 6 are hydrogen or when taken together form a six 
membered aromatic ring optionally substituted with 
one, two or three substituents selected from the 
30 group consisting of halo (F, CI, Br, I), -CN, Ci- 

C10- alkyl, C3-C8- cycloalkyl, C2-Cio-alkenyl, C2-C10- 
alkynyl, -OR 8 , -NO2, -CP3, -S(0) r R 7 , -NR 8 R 9 , -COR 8 , 
-CO2R 8 ' -C0NR 8 R 9 - phenyl, ben2yl, phenylethyl ; 
R 7 is 
35 a) phenyl, 
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t» Ci-Ca-alkyl. 

c) Ci-C4-alkoxy, 

d) -CF3 t or 

e) benzyl; 

5 R 8 and R 9 are independently 
a) H, 
b) 

\(CH 2 ) m 



c) C3-C7 cycloalkyl, or 

10 d) Ci-Ce-alkyl; 

R" is 

a) halo (F, CI, Br, I) , 

b) -CN, 

c) Ci-Cio-alkyl, 

15 d) C3-C8- cycloalkyl, 

e) C2-Cio-alkenyl, 

f) C2-Cio-alkynyl, 

g) -OR 8 , 

h) -NO2, 
20 i) -CF 3 , 

j) -S(0) r R 7 . 
k) -Nr8r9, 
1) -COR9, 
m) -CO2R 8 , 
25 n) -C0NR 8 R9, or 

o) H 
R 12 is 

H, C1-C4 alkyl, phenyl, benzyl, -COR 7 , or 
-S<0) r R 7 ; 

30 Rl3 is 

H, halogen {F, CI, Br, I), (Ci-Cs) alkyl, (Ci- 
Cg) -perfluoroalkyl, -(CH2) r -D, C3-C8 cycloalkyl, 
C2*C6-alkenyl, C2-C6-alkynyl, methylenedioxy, 
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-(CH2)w-OR 8 , -(CH2)wKC, - (CH2) W CN, - (CH 2 )wN02, 

-(CH2)wCF3, - (CH2)wS(0) r R 7 , - (CH 2 )wNR 8 R 9 , 

- ( CH2 ) W C0R 8 , - ( CH2 ) wC02R 8 , - ( CH2 ) w CONR 8 R 9 , 

- <CH2) W S02NH- (Ci-Cg) -alkyl, - (CH 2 )wS02NH2, 

- {CH2) w S0 2 NH-CO- (Ci-Cg) -alkyl, - (CH 2 ) WSO2KH-CO2- 

(C1-C6) -alkyl, - (CH2)wS02NH, - (CH2) W NHS02 ■ (Cj.- 

C6) -alkyl, - (CH 2 ) W NHS02- (Ci-C 6 ) -perf luoroalkyl, 

- (CH2 ) w NHS0 2 -phenyl , - ( CH2 > W NHS02 - 

perf luorophenyl , - ( CH2 ) W CN 4 H , - O ( C=0 ) - ( Ci - C 5 - 

alkyl), -0(CH2) W CN, -NH(CH 2 ) W CN, -S{CH 2 ) W CN, 

- (CH2>wNH-CO- (Ci-C6-alkyl) , - (CH 2 )wNH-CO- (C1-C6- 

perf luoroalkyl) , - (CH2) w NH-CO- (phenyl) , 

- {CH2) W NH-C02- (Cl -Cg-alkyl) . - (CH2)wNH-C02- (Ci- 

C6- perf luoroalkyl) , - (CH2)wNH-C02- (phenyl) , 
- (CH2) uphenyl wherein the phenyl contains 6-3 
substituents selected from R 18 , -S- (CH 2 ) uPhenyl 
wherein the phenyl contains 0-3 substituents 
selected from R 18 , or -O- (CH2)uP h sny 1 wherein 
the phenyl contains 0-3 substituents selected 
from R 18 ; 

is 

a) -H, 

b) -CF 3 

c) -C1-C4 alkyl, 

d) - (CH2)q-aryl, wherein aryl is phenyl, biphenyl, 
naphthyl, or fluorenyl unsubstituted or substituted 
with one to three substituents selected from the 
group consisting of: 

halogen (F, CI, Br, I) , 
-CF 3 , 

-(C1-C4 alkyl), 

-(CH 2 )xR 15 , 

- (CH2)xCO{CH 2 )yR 15 , 

-(CH 2 )xC(0)0(CH2)yR 15 , 

- (CH 2 ) x C(0)Nt(CH2)yR 15 ] [(CH 2 )yR 16 ], 

- methyl enedioxy , 
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- (C1-C4 alkoxy) , 
- (CH 2 ) x O(CH 2 ) y Rl5, 

- (CH 2 )xOCO(CH 2 )yRl5 # 

- (CH 2 ) xOC (0) 0 (CH 2 ) y Rl5 , 

5 -(CH 2 )xOC(0)N[(CH 2 )yRl5] [(CHzJyR"] , 

- (CH 2 ) x OC(0)N[(CH 2 )yRi5] [CO (CH 2 ) y R 16 ] , 
-{CH 2 ) x S(0) r (CH 2 )yRl5, 

- {CH 2 ) x S(0) r (CH 2 )yCORl5, 

- <CH 2 ) x S(0) r (CH 2 )yC(0)ORl 5 , 

10 - (CH 2 ) x S(0) r Nt(CH 2 )yRl5] [(CH 2 ) y Rl6] 

- <CH 2 ) x Nt{CH 2 ) y Rl5] [(CH 2 )yRl6], 

- (CH 2 ) x N[(C3J 2 )yRl5] [CO(CH 2 )yR 16 J , 

- <CH 2 ) x Nt(CH 2 )yRl5j lC(0)0(CH 2 ) y R i6 ] , 

- (CS 2 ) x N{(CH 2 )yRl5] C0N [ (CH2 , yR 15] [{CH 2 ) y Rl6] , 
15 - (CH 2 ) x Nt(CH 2 )yRl5]CON[{CH 2 )yRl5] - 

[CO(CH 2 ) y Rl6] , 

-<CH 2 ) x N[(CH 2 )yRl5] [S(0) r (CH 2 ) y Rl6] ; 
r!5 and R 16 gj-e independently 
a) hydrogen, 
20 b) Ci-C 8 alkyl. 

c) -(Ci-C 4 alkyl) -aryl, where aryl is defined 

above , 

d) C5-C7 cycloalkyl, 

e) phenyl, substituted by 0-3 R 18 , 

25 f) benzyl, substituted by 0-3 R ie , or 

g) - (C1-C4 alkoxy) ; 
r15 R 16 can oe taken together to form a ring: 

30 Rl8 and Rl g are independently 

H, halo (F, CI, Br, I), Ci-Cs-alkyl, C3-C8 
cycloalkyl, C 2 -C6-alkenyl, C 2 -C6 -alkynyl, 
-(CH 2 ) w -OR8, -{CH 2 )wCN, -<CH 2 ) W NC, - (CH 2 ) w N0 2 , 
-(CH 2 )wCF3, - (CH 2 ) w S(0) r R7, - <CH 2 ) w NR fi R 9 , 
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- ( CH2 ) w C0R 8 , - (CH2) WCO2R 8 , - ( CH2 ) w CONR 8 R 9 , 

- (C3I2) W S02NH- (Ci-Cg) -alkyl, - (CHi>wS02NH2 / 

- <CH2)wS02NH-CO- (C1-C6) -alkyl, - (CH2) W S02NH- 
CO2- (C1-C6) -alkyl, - (CH2)wS02NH- , - (CH2)wNHS02- 

5 <Ci-C6> -alkyl, - (CH2)wNHS02- (C1-C6) - 

perf luor oalkyl , - ( CH2 ) wNHS02 * phenyl , 

- (CH2)wNHS02-perfluorophenyl, - (CH2) WCN4H, 
-0{C=0)- {Ci-C 5 -alkyl) , -0(CH2)wCN, -NH{CH2)wCN, 
-S(CH2)wCN, - (CH2) wNH-CO- (Ci -Cg -alkyl) , 

10 - (CH2>wNH-CO- (Ci-C6-perfluoroalkyl) , - (CH2)wNH- 

CO- (Ci-C6-phenyl) , - (CH 2 ) wNH-C02 - (Ci-Cs-alkyl) , 
- ( CH2 ) wNH - CO2 " {C1-C5- phenyl) , or -O(OO) phenyl; 
R18 and R19 can be taken together to form a 
methylenedioxy group; 
15 R 20 and R20a independently 

< Ci - C g ) alkyl , - ( CH2 ) uPhenyl wherein the phenyl 
contains 0-3 substituents selected from R 18 , 
(C1-C6) -perf luoroalkyl, or -(CH2>r' D ; 



20 



25 



m 


is 


0 


to 


6; 


n 


is 


1 


to 


2; 


P 


is 


0 


to 


2; 


q 


is 


0 


to 


4. 


r 


is 


0 


to 


2; 


s 


is 


0 


to 


3; 


t 


is 


1 


to 


5; 


u 


is 


0 


to 


5; 


V 


is 


0 


to 


5; 


w 


is 


0 


to 


5; 


X 


is 


0 


to 


6; 


y 


is 


0 


to 


6; 


D 


is 


fur -2 


!-yl 



30 



oxazol-2-yl, oxazol-4-yl, thiazol-2-yl, thiazol-4- 
yl f isoxazol-3-yl, isoxazol-4-yl, isoxazol -5-yl, 
pyrid-2-yl, pyrid-4-yl, pyridazin-3-yl, pyridazin- 
35 4-yl, pyrimidin-2-yl, pyr imidin - 4 - yl f pyrazin-2-yl, 

or tetrazolyl; 
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E is -CO-, -SO2- , -CH2- or a single bond; 
F is -CO-; * 
w is 

a) -0-, 
5 b) -S(0) r -. 

c) -NR*-, 

d) -NC(=0)R 3 -, 

e) a bond, or 

f) -<CH 2 ) n -; 

10 or prodrugs or pharmaceutical^ acceptable salts 
thereof . 

Preferred compounds of formula (I) are those 
compounds wherein: 
15 Z is 

a) - (CH2)mCONR8-, 

b) - (CH2) ro CSNR8-, 

c) - (CH2)mS0 2 NR 8 -, 
R 1 is 

20 a) " (CH 2 ) p -aryl, wherein aryl is phenyl, naphthyl or 

biphenyl substituted with one, two or three 
substituents selected from the group consisting 
of: 

halo (F, CI, Br, I), methylenedioxy, -R 8 , 
25 -NR 8 C0R 9 , C2-Cg-alkenyl, C2 - C6 - alkynyl , 

- (CH2) wOR 8 , - (C1-C6) -perfluoroalkyl, 
-(CH 2 ) W CN, -(CH2) W NC, -(CH 2 )wN0 2 , -(CH 2 ) W CF3, 
- (CH 2 )wS(0) r R 7 , - (CH2)wNR 8 R 9 , - (CH 2 ) w COR 8 , 

- (CH 2 ) W C02R 8 , - (CH2) W COHR 8 R 9 . - (CH 2 ) W S02NH- (Ci - 
30 Cs)-alkyl, - (CH2)wS0 2 NH2, - (CH2) W S02NH-CO- (Ci* 

Cg) -alkyl, - (CH2) W S02NH-C0 2 - (C1-C6) -alkyl, 
- (CH2)wNHS0 2 - {C1-C6) -alkyl, - (CH2) W NHS02- (Cl- 
Cs ) - perf luoroalkyl , - ( CH 2 ) w HHS0 2 - phenyl , 

- { CH 2 ) W KHS02 - perf luorophenyl , - ( CH 2 ) WCN4H , e - 
35 0(CH2)wCN, -NH(CH 2 ) W CN, -S (CH 2 ) W CN, " (CH 2 J W NH- 

C0- (Ci-Cs-alkyl) , - (CH 2 ) w KH-CO- (C1-C6- 
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perfluoroalkyl) , - (CH2) wNH-CO- (phenyl) , 
- (CH2) W NH-C02- (Ci-C6-alkyl) , - ( CH 2 ) wNH - CO 2 " (Ci- 
C6 -perfluoroalkyl) , or - (CH2) W NH-CX>2 - (phenyl) , - 
0(C=0-(Ci-C5 alkyl); 
5 b) heteroaryl, wherein heteroaryl is an 

unsubstituted, raonosubstituted or disubstituted; 

i) guinolinyl, 

ii) isoguinolinyl, 

iii) benzopyranyl, 

0 iv) benzothiophenyl, 

v) benzof uranyl , 

vi ) 5 , 6 , 7 , 8 - 1 et rahydroguinolinyl , 

vii ) 5,6,7,8- tetrahydroisoquinolinyl , 

5 and wherein the substituents are selected from the 

group consisting of halo (F, CI, Br, I) , -CN, Cj.- 
C10- alkyl, C3-C8-cycloalkyl, C2-Cio-alkenyl, C2- 
Cio-alkynyl, R 8 , -OR 8 , -NO2, -CF3, -S(0) r R 7 / 
-NR 8 R 9 , -COR 8 , -CO2R 8 ' -C0NR 8 H, NR 8 COR 9 , NR 8 C02R 9 ,* 



d) 




e) 

O 




f) wherein the ring 
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represented by -J-K-L-M-Q- is a group 





seiecuBQ 


from: 




i \ 

X/ 






* ) 


-n-c vR J - J } =C (R AJ ) - C (R XJ ) - , 


e 
O 


* ) 


- W-C IK" / =C vR x J / -N=C \R" ) - , 










3 ) 








- 1ST- P / P 1 3 \ —1ST - KTkKT - 




n \ 
i ) 


- TJ - TvT P / Tsl3 \ - XT— TvT 


i n 

-L U 




s p - pi . p / td 1 3 \ — t\T .p / d13\ — 




Q \ 


- p — p (ol 3 ^ • r\ - r« /Tal3 \ »TkT- 




au ; 


— p-p-p fol3 \ — ro 13 \ . u— 




11) 


-ps=r (r!3 \ -r f p!3 \ =w-n- 




±* ) 


— p. p fol3 \ — p /ol3 \ - n - 


15 


13) 


-C=C(R 13 ) -0-N=C(R 13 ) 




14) 


=C-S-C(R 13 )=N-C<R 13 )=, 




15) 


-C=C(Rl3) -S-C(R 13 )=N-, 




16) 


=C-S-C(R 13 )=C(R 13 ) -N=, 




17) 


-C=N-S-N=C(R 13 ) -, 


20 


18) 


-C=N-S-C(RJ- 3 )«N-, 




19) 


=C-S-N=C(R 13 ) -N=, 




20) 


=C-S-C(R 13 )=C(R 13 ) -C(R 13 )=, 




21) 


-C=C(RJ- 3 ) -S-C(R 13 )=C(R 13 ) - , 




22) 


=C-0-C(Rl 3 )=C(R 13 ) -C(R 13 )=, or 


25 


23) 


-C=C(Rl 3 ) -0-C(R 13 )=C(R 13 )-; 




g) wherein 


the ring 
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represented by -C-W-R-T-U-v- is a group 



selected from: 

1) -0=N-C(Rl3) =C {Rl3) -C(R 1 3)=C(Rl3)- f 

2) -C=C(Rl3) - N=sC(R 13) - C(R 13) =C(R 13) ^ 

3) -C=C(Rl3) -C{Rl3)= N - C ( R 13)= C ( R 13). f 

4) -C=N-K=C(Rl3) -C(r13)= C ( R 13) 

5) -CMZtR") -N=N-C(R 1 3)=C(Rl3) -, 

6) -C=N-C{r13)= C ( R 13) -C(R 13 )= N -, 

7) -C=N-"C(Rl3' )=c(R 13) - N =C(Ri3) -, 

8) -C=N-C(Rl3)= N - C(R 13 )=c(R 13) 

9) -C=C(Ri3) - N=C(R 13) - N =c(Rl3). , 

10) -C=N-C (Rl3 J^-n-c (R") 

11) -C=N-C(Rl3 )=c(R 13 )-n= N -, or 

12) -OC(R^)-N=ClR^)-tl=N-; 




Q 



Oh 




R 19 



wherein 



is as defined above; 



i) 




20 



is as defined above; 
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wherein G is 0, S, or NP (where P is an amine 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 . -C(=0)0R 3 ; 

5 k) 

I 




wherein G is 0, S, or NP (where P is an amin e 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , -C(=0)0R 3 ; 

10 R 14 is 

a) -H. 

b) -CF 3 

c) -C1-C4 alkyl, 

d) - (CH 2 ) q -aryl f wherein aryl is phenyl, biphenyl, 
15 naphthyl , or f luorenyl unsubstituted substituted 

with one to three substituents selected from the 
group consisting of: 

halogen (F, CI, Br, I) , 

-CF3, 

20 - (C1-C4 alkyl) , 

- methyl enedioxy, 
- (C1-C4 alkoxy) , 

- (CH 2 )xN[(CH2)yR 15 J [(CH 2 )yR 16 ]; 
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and all other required substituents of formula (I) are 
as defined in Claim 1. 

More preferred compounds of the formula CI) are 
5 those compounds wherein: 
A is 

a) -BY l Y 2 , 

b) -C(=0)CF 3 , 

. C) -C(=0)CHP2, 
10 d) -C(=0)CH2F, 

e) -C(=0)CH2C1, 

f) -C(=0)OR3, 

g) -C(=0)NR 1 Sr16 # 

h) -C(=0)R 3 , 

15 i) -C<=0)COOR 3 , 

j) -C(=0)C(=0)NR"R16, 

k) -C(=0)C(=0)R3 , 

1) -CHO; 
Y 1 and Y 2 are independently 
20 a) -OH, or 

b) Ci-C 8 alkoxy ; 

Y 1 and Y 2 can be taken together to form a cyclic 
boron ester where said chain or ring contains 
from 2 to 20 carbon atoms and, from 0-3 
25 heteroatoms which can be N, S, or 0, 

Z is 

a) - (CH2)inC0NR8-, 

b) - (CH2)mCSNR8- , or 
C) - (CH2) m S02NR8-; 

30 RJ- is 

a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents independently selected at each 
occurrence from the group consisting of: 
35 halo (F, CI, Br, I) , methylenedioxy, -R 8 , 

-HRBcorS, C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl, 
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- (CH2) w-OR 8 , - (Ci-Cg) -perf luoroalkyl, 
-<CH2>wCN, -(CH2) W NC, - (CH2)wN02, "(CH2)wCF3, 

- (CH2>wS (0>rR 7 , - (CH 2 ) W NR 8 R 9 , - (CH 2 )wCOR 8 , 

- (CH2)wC02R 8 , - (CH2) w CONR 8 R 9 . - (CH2)wS02NH- (Ci- 
5 C6)-alkyl # - (CH2) W S02NH2/ - (CH2) wS02NH-C0- (Ci~ 

C6> -alkyl, - { CH2 ) WSO2NH- CO2 ■ (C1-C6) -alkyl, 

- (CH2)wS02NH- f - (CH2) W NHS02- (Ci-Cs) -alkyl, 

- (CH2)wNHSC>2- (Ci-C^) -perf luoroalkyl, 

- (CH2)wNHS02- phenyl, - (CH2) W NHS02- 

10 perfluorophenyl, - (CH2)wCN4H, -0(CH2) W CN, 

-NH(CH2) wCN r -S(CH2)wCN, - (CH2) wNH-CO- (Ci-C$ - 
alkyl) , - (CH2) wNH-CO- (C1-C6- perf luoroalkyl) , 

- iCH2>wNH-C0- (phenyl) , - (CH2) wNH- CO2 - (Ci-Cg- 
alkyl) , - (CH 2 )wNH-C02- (Ci-C6-perf luoroalkyl) , 

15 or - <CH2)wNH-C02- (phenyl) , -0 (C^O) -C1-C5- 

alkyl) ; 

b) heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or di substituted: 
i) quinolinyl , 
20 ii) isoquinolinyl, 

ii i ) benzopyr anyl , 

iv) benzothiophenyl , 

v) benzof uranyl , 

vi ) 5 , 6 , 7 , 8 - tetrahydroquinolinyl , 

25 vii) 5, 6,7, 8- tetrahydroisoquinolinyl, 

wherein the substituents are members selected 
from the group consisting of: halo (F, Cl, Br, 
I), -CN, Ci-Cio-alkyl, C3-C8~cycloalkyl, C2- 
30 Cio-alkenyl, C2-Cio-alkynyl, R 8 , -OR 8 , -NO2, 

-CF3, -S(0) r R 7 / -NR 8 R 9 , -COR 8 , -CO2R 8 ' -C0NR 8 H, 
NR 8 COR 9 , NR 8 C02R 9 ; 
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10 



15 



20 



R 8 



,8 R 9 



d) 




e) 




25 



wherein the ring represented by 
group selected from: 

1) -N-C<R 13 )=C<R 13 ) -C(R 13 )=C(R 13 ) 

2) -N-C{R 13 )=C(R 13 ) -C(R 13 )=N-, 

3) -N-C(R 13 )=C(R 13 ) -N=C(R 13 ) -, 

4) -N-C(R 13 )=N-C(R 13 )=N-, 

5) -N-C<R 13 )=C(R 13 ) -N=N- 

6) -N-C<R 13 )=N-N=N-, 

7) -N-N=C(R 13 ) -N=N : , 

8) =C-0-C(R 13 )=N-C(R 13 )=, 

9) -OC(R* 3 ) -0-C(R 13 )»N-, 

10) =C-0-C(R 13 )=C(R 13 ) -N=, 

11) -C=C(R 13 ) -C(R 13 )=N-0- , 

12) «C-C(R 13 )=C(R 13 ) -0-N=, 

13) -OC(R 13 )-0-N=C(R 13 )-, 

14) =C-S-C(R 13 )=N-C(R 13 ) = , 

15) -OC<R 13 )-S-C(R 13 )=N-, 

16) =C-S-C<R 13 )=C(R 13 ) -N=, 

17) =C-S-C(R 13 )=C(R 13 ) -C(R 13 )=, 

18) -OC(R 13 ) -S-C(R 13 )=C<R 13 ) 



J-K-L-M-Q- is a 
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19) =C-0-C(R 13 )=C(R 13 ) -C(R 13 )=, or 

20) -C=C(R 13 ) -0-C(R 13 )=C(R 13 ) -; 

f) 

o 



I 

5 wherein the ring represented by -C-W-R-T-U-v- is a 

group selected from: 

1) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=C(R 13 ) - , 

2) -C=C(RJ- 3 ) -N=C(R 13 ) -C(R 13 )=C<R 13 ) - , 

3) -C=C(Rl3) -C(R 13 )=N-C(R 13 )=C(R 13 ) - , 
10 4) -C=N-N=C(RJ- 3 ) -C(R 13 )=C(R 13 ) 

5) -OC(R 13 ) -N«N-C<R 13 )=C(R 13 ) 

6) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )-N-, 

7) -C*=N-C(R 13 )«C(R 13 ) -N=C(R 13 ) -, 

8) -ON-C(R 13 )=N-C(R 13 )=C(R 13 ) 
15 9) -C»C(R 13 ) -N=C(R 13 ) -N=C(R 13 ) 

10) -ON-C(Rl 3 )=N-N=C(R 13 ) - , 

11) -C=N-C(R 13 )=C(R 13 ) -N=N- , or 

12) -C=C(R 13 ) -N=C(R 13 ) -N=N- ; 

g) 



R 18 

Li 

is as defined above; 



M 



| ;j- (CH^ 



20 wherein 



h) 
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is as defined above; or 

i) 



«AAAAAT 




5 wherein G is 0, S, or NP (where P is an amine 

protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , 
-C{=0)OR 3 ); 

R 2 is 

10 a) -(C1-C12 alkyl)-x, 

b) -(C2-C12 alkenyl)-X, or 
c) 



I 




X is 

15 a) halogen (F, ci, Br, I), 

b) -CN, 

c) -N0 2 , 

d) -CF 3 , 

e) -NHR 14 

20 f) -NHS(0) r R 14 , 
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g) -NHC(NH)H, 

h) -NHC(NH) NHOH, 

i) -NHC (NH) NHCN, 
j) -NHC<NH)NHR 14 , 

5 k) -NHC(NH)NHCOR 14 , 

1) -C(NH)NHR 14 , 

in) -C(NH)NHCOR 14 , 

n) -C(0)NHR 14 , 

O) -C<0)NHC(0)R 14 , 

10 p) -C(0)OR 14 , 

q) -0R i4 , 

r) -OC(0)R 14 , 

s> -OC(0)OR 14 , 

t) -OC(0)NHR 14 , 

15 u) -OC(0)NHC(0)RJ- 4 , 

v) -SC(=NH) NHR 14 , or 

w) -SC(=NH)NHC(=0)RJ- 4 ; 

R" is 

20 H, halogen (F, CI, Br, I), (Ci-C 6 )alkyl, 

- (CH2 ) r ~E, methyl enedioxy , - (CH2) w"OR 8 , 
- (CH2)wCONR8r9, -(CH2) w NC, -(CH 2 )wCN, 
-(CH2) W N02, ■ (CH2)wS(0)rR 7 , - (CH 2 )wCOR 8 , 
-. ( CH2 ) wC02R 8 , - ( CH2 ) wCONRSR 9 , - ( CH2 > wS02NH - ( Ci - 
"25 C5)-alkyl, - (CH 2 )wS02NH2/ " (CH2 ) w S02NH-CO- (Cj.- 

C6> -alkyl, - (CH2) W S02NH-C02- (Cj.-C6) -alkyl, 
- (CH 2 )wHHS02- (C1-C6) -alkyl, - (CH 2 ) W NHS02- (Ci« 
Cg) -perfluoroalkyi, - (CH2)wNHS02*Paenyl' 
- ( CH2 ) W NHSC>2 - perf luorophenyl , - ( CH2 ) WCN4H , 

30 -0(C=0) - (Ci-Cs-alkyl) , -0(CH 2 ) w CN, -NH(CH2)wCN. 

-S(C3l2)wCN, - (CH2)wNH-CO- (Ci-C 6 -alkyl) , 
- (CH 2 ) w NH-C0- (Ci-C 6 - perfluoroalkyi) , - (CH 2 )wNH- 
CO- (Ci-Cg -phenyl) , - (CH 2 >wNH-C02- (Ci-C6-alkyl) , 
- ( CH2 ) wNH - CO2 - (Ci-Cg- phenyl) , - (CH2)uPhenyl 

35 wherein the phenyl contains 0-3 substituents 

selected from R 18 , or -O(OO) phenyl wherein the 
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phenyl contains 0-3 substituents selected from 

R 14 is 
5 a) -H, 

b) -CF 3 

c) -C1-C4 alkyl, 

d) - {CH2) q-aryl, wherein aryl is phenyl, biphenyl, 
naphthyl, or fluorenyl are optionally substituted 

10 with one to three substituents selected from the 

group consisting of: 

halogen (F, CI, Br, I), 
-CF 3 , 

- (C1-C4 alkyl) , 
15 -methylenedioxy, 

-(C1-C4 alkoxy) , or 

- (CH 2 ) x Nt(CH2)yR 15 ] [(CH 2 ) y R 16 ] ; 

R 18 and R 19 are independently 

20 H, halo (F, CI, Br, I), Ci-C 6 -alkyl, - (CH 2 ) W - 

OR 8 , -(CH 2 ) W CN, -(CH 2 ) W NC, - (CH 2 ) w N0 2 , 
- (CH 2 ) w S(0) r R 7 . - (CH 2 )„NR 8 R 9 , -(CH 2 ) w COR 8 , 
- (CH 2 ) w C0 2 R 8 , - (CH 2 ) w CONR 8 R 9 , - (CH 2 ) w S0 2 NH- (Ci- 
C 5 ) -alkyl, - (CH 2 ) w S0 2 NH 2 , - (CH 2 ) w S0 2 NH-CO- (Ci- 

25 eg) -alkyl, - (CH 2 ) w S0 2 NH-C0 2 - {C1-C6) -alkyl, 

- (CH 2 ) w NHS0 2 - (Ci-C 6 ) -alkyl, - (CH 2 ) w HHS0 2 - (Ci- 
Cg) -perf luoroalkyl, - (CH 2 ) w KHS0 2 -phenyl, 
- (CH 2 ) w NHS0 2 -perfluorophenyl, -(CH 2 ) W CN4H, 
-0(C=0) - (C1-C5- alkyl ) , -0(CH 2 )wCN, -NH(CH 2 ) W CN, 

30 -S(CH 2 ) W CN, - (CH 2 ) W NH- CO- (C1-C6 -alkyl ) , 

- {CH 2 ) w NH-C0- (Ci-C6-perfluoroalkyl) , - (CH 2 ) w NH i 
CO- (Ci-Cg -phenyl) , - (CH 2 ) W NH-C02- (Ci-Cg-alkyl) , 
- (CH 2 ) w NH-C0 2 - (Ci-Cg -phenyl ) , or -0(C=0) phenyl ; 
R18 and R19 can be taken together to form a 

35 methylenedioxy group; 

r20 R 20a are independently 
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(Ci-C8)alkyl, - <CH2)uPbenyl wherein the phenyl 
contains 0-3 substituents selected from R 18 , 
(Ci-Cg) -perf luoroalkyl,or - (CH2)r" D ; 
D is fur-2-yl, fur-3-yl, thiophen-2-yl, thiophen-3-yl, 
5 oxazol-2-yl, oxazol-4-yl, thiazol-2-yl, thiazol-4- 

yl, pyrid-2-yl, pyrid-4-yl, pyrimidin- 2 -yl , or 
pyrimidin - 4 - yl ; 

W is 

a) -0-, 
10 b) -NR 4 -, 

c) a bond, or 

d) -(CH 2 )n-; 

and all other required substituents of formula (I) are 
15 as defined in Claim 2. 

Most preferred compounds of the formula (I) are 
those compounds wherein: 
A is -BY^ 2 ; 
20 Y 1 and Y 2 are -OH; 

Y 1 and Y 2 can be taken together to form a cyclic boron 

ester where said chain or ring contains from 2 to 

20 carbon atoms and, from 0-3 heteroatoms which can 

be N, s, or 0, 
25 Z is - (CH 2 )mCONR8-; 
R 1 is 

a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents selected from the group consisting 
30 of: 

halo (F, CI, Br, I), methylenedioxy, -R 8 , 
-NR 8 C0R 9 , C2-Cs-alkenyl, C2-C6-alkynyl, 
- <CH2)w-OR 8 , - (C1-C6) -perfluoroalkyl, 
-{CH2)wCN, -(CH2)wNC, -(CH2)wN02 f -(CH 2 )wCF3> 
35 - (CH2)wS(0) r R 7 , - <CH 2 >wNR 8 R 9 , -(CH2)wC0R 8 , 

- (CH2)wC02R 8 , - (CH 2 )wCONR 8 R 9 - - (CH2> wS0 2 NH- <Ci- 
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Cg) -alkyl, - <CH2)wS02NH2, * (CH2) wS02NH-CO- (Cj.- 
C6> -alkyl, - (CH2)wS02NH-C02- (C1-C6) -alkyl, 
- (CH2>wNHS02- (C1-C6) -alkyl, - (CH2)wNHS02- (Ci- 
C6 ) - perf luoroalkyl , - ( CH2 ) W NHS02 - phenyl , 
5 - (CH2)wNHS02-perfluorophenyl, - (CH2)wCN*H, 

-0(CH2) W CN, -KH(CH2) W CN < -S(CH2)wCN, - (CH2) W NH- 
CO- (Ci-C6-alkyl) , - (CH2) w NH-CO- (C1-C6- 
perf luoroalkyl ) , - ( CH2 ) W NH - CO - ( Ci - C6 - phenyl ) , 
- (CH2) W NH-C02- ( Ci - C$ - alkyl ) , - (CK 2 > wNH-C02 - (Ci- 
10 C6 -perf luoroalkyl ) , or - {CH2) W NH-C02- (C1-C6- 

phenyl) ; 

b) heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted 
isocjuinolinyl wherein the substituents are members 
is selected from the group consisting of: 

halo (F, CI. Br, I), -CN, Ci-Cio-alkyl , C3-C8- 
cycloalkyl, C2-Cio-alkenyl, C2-Cio-alkynyl, R 8 , 
-OR 8 , -N0 2 , -CF 3 , -S(0) r R 7 , -NR8R9, -COR 8 , 
-CO2R 8 ' -C0NR 8 R9, NR 8 COR 9 , NR 8 C02R 9 , 

20 




wherein the ring represented by -J-K-L-M-Q- is a 
25 group selected from: 

1) -N-C(R 13 )=N-C(R 13 )=N-, 

2) -N-C(Rl3) =c(R 13) -N*=N-, 
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_3 ) - N-N=C-< R 13 ) -N«=N- , 

5) -N-C(R 13 )=N-K=N- , 

6) =C-S-C(R 13 )=C(R 13 ) -C(R 13 )=, or 

7) =C-0-C(R 13 )=C(R 13 ) -C(R 13 )=; 

e) 



T 

wherein the ring represented by -C-w-R-T-U-v- is a 
group selected from: 

1) -C=N-C(R 13 )=C(R 13 )=C(R 13 ) -C(R13)=C(R 13 ) - 
10 1) -C=C(R 13 ) -N=C(R 13 ) -C(R 13 )=C(R 13 ) 

2) -OC(R 13 ) -C(R 13 )=N-C(R 13 )=C(R 13 ) -. 

3) -C=C<Rl 3 ) -N=C(R 13 ) -N=C(R 13 ) -, 

4) -C=N-C(Rl 3 )=C(R 13 ) -C(R 13 )=N-, or 

5) -C=N-C(R 13 )=N-C(R 13 )=C(R 13 ) -; 

15 f) 



R 18 



(CHj) u -H- -f- - 



wherein 




1Q>-- ^ 

Q R 1 * 

is as defined above ; 

9) 

R 18 

R— W , 

u— v T 

" wherein 

20 is as defined above; or 

h) 



R 



o 

vo — /w 
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R 2 is 

a) -(C1-C12 alkyl)-X, or 



5 b) 



(CH2)p-X 




X is 



a) halogen (F, CI, Br, I), 

b) -CN, 
10 . c) -NHR 14 

d) -NHC (NH) H, 

e) -NHC(NH)NHR 14 , 

f) -C(NH)NHR 14 , 

g) -OR 14 , or 

15 h) -SC(=NH)UHRl4; 

R 11 is H; 
Rl3 is 

H, halogen (F, CI, Br, I), -(CH2)wN02, (Ci- 
C6)alkyl, -(CH2) r -D, '- (CH 2 ) w -OR 8 , 

20 - (CH2) w CONR 8 R 9 , - (CH2)wCN, - (CH2)wNC, 

- (CH 2 ) wCOR 8 , - ( CH 2 ) W C0 2 R 8 , - ( CH 2 > wC0 2 R 3 , 
- (CH2>wNR 8 R 3 , - (CH2) W S(0)2R 7 . " {CH2wS02NHCO- (CI- 
C6)-alkyl, - (CH2)wNHS02 -phenyl - (CH2) wS02NH- (Ci- 
C5)-alkyl, - (CH2) W S02KH2» ' (CH2) WSO2NH-CO2- (Ci- 

25 C6)-alkyl, - (CH2) W NHSC>2 - (C1-C6) -alkyl, 
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- (CH2)wNHS02- (C1-C6) -perf luoroalkyl , 
-(CH2> W CN4H < -O(OO) - (Ci-C5-alkyl) , -0(CH2)tCN, 
-KH(CH2) tCN. -S(CH2)tCN, - (CH2) wNH" CO- (Ci-C6" 
alkyl) , - (CH2)wNH-C0- (Ci-Cg-perf luoroalkyl) , or 
5 - ( CH2 ) uP^snyl wherein the phenyl contains 0-3 

substituents selected from R 18 ; 
R 14 is -H; 

R 18 and R 19 are independently 

H, halo (F, CI, Br, I), Ci-C6-alkyl, - (CH2)v 

10 OR 8 , -(CH2)wCN, -<CH2)wNC, -(CH2)wN02, 

- (CH2)wS(0) r R 7 , - (CH2)wNR 8 R 9 / - (CH2)wC0R 8 , 
- (CH2) W C02R 8 , - (CH2) w CONR 8 R 9 , - (CH2)wS02NH- (Ci- 
C5) -alkyl, - (CH2)wS02NH2, - (CH2) W S02NH-CO- (Ci- 
C6) -alkyl, - (CH2) WSO2NH-CO2 - (Ci-C6> -alkyl, 

15 - (CH 2 )wNHS02- (C1-C6) -alkyl, - (CH 2 ) W NHS02- (Cj.- 

C6 ) -perf luoroalkyl , - (CH2 ) W NHS02 -phenyl , 
- (CH2>wNHS02-perfluorophenyl, - (CH2)wCN4H, 

-0(C=0) - (Ci-C5-alkyl) . -0(CH2)tCN, -NH(CH 2 )tCN, 
-S{CH2) tCN, - (CH2)wNH-CO- (Ci-C6-alkyl) , 
20 - (CH2) w NH-CO- (Ci-C6-perfluoroalkyl) , - (CH 2 ) W NH- 

CO- (Ci-C 6 -phenyl) , - (CH2) W NH-C02- (Ci-C6-alkyl) , 
- (CH2)wNH-C02- (Ci-Cg-phenyl) , or - 0(0=0) phenyl ; 
R18 and R19 can be taken together to form a 
methylenedioxy group; 
25 R 20 is selected from the group consisting of: 

<CH2)r-D» or - (CH2)uPhenyl wherein the phenyl 
contains 0-3 substituents selected from 

and all other required substituents of formula (I) are 
30 defined as in Claim 3. 

Specifically preferred are those most preferred 
compounds listed below: 

35 N 1 - ( 4 - phenylbenzoyl ) - ( R) - boroarginine , hydrochloride 
N 1 - (3-phenoxybenzoyl) - (R) -boroarginine, hydrochloride 
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10 



N l. 
N l- 
N ±- 
5 N 1 - 

15 N 1 - 
20 

25 at 1 - 

il. 

30 

N l. 
35 JJ*- 



1- fluorenonyl) - («R) -boroarginine, hydrochloride 

4- [l -butyl) benzoyl) - (£) -boroarginine, hydrochloride 

2- benzoylbenzoyl) - IR) -boroarginine, hydrochloride 

5 - phenyl - 2 - f uroyl ) - ( R) -boroarginine , hydrochloride 

3- [JV-benzyloxycarbonyl-tf-methylamino] - 4- [1 -butyl] - 
benzoyl) - (R) -boroarginine, hydrochloride 

2-phenyl-4-isoquinoloyl) - (R) -boroarginine, 
hydrochloride 

4- cyclohexylbenzoyl) - IR) -boroarginine, 
hydro chlor i de 

2 - methyl - 4 - pheny lbenzoyl ) - ( R ) - bo roarginine , 

hydrochloride 
4-phenyl-2-nitrobenzoyl]boroArg, ( + ) -pinanediol 

ester 

4 -phenyl - 2 - f luorobenzoyl] boroArg , ( + ) - pinanediol 
ester 

4 - phenyl - 2 - aminobenzoyl) boroArg , ( + ) - pinanediol 
ester 

4 - phenyl - 2 - ( methyl sulf onamido ) benzoyl] boroArg , ( + ) - 

pinanediol ester 
4 -phenyl- 2 - (cyanomethylamino) benzoyl] boroArg , ( ♦ ) - 

pinanediol ester 
4 - phenyl - 2 - ( cyanomethyl ) benzoyl ] boroArg , ( ♦ ) - 

pinanediol ester 
4 - phenyl - 2 - { diethylamino ) benzoyl ] boroArg , ( + ) - 

pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroArg, ( + ) pinanediol ester 
4- [2- (amino sul f ony 1 ) phenyl ] -2 -methyl - 

benzoyl] boroArg, (+) pinanediol ester 
4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroArg, (+) -pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl) benzoyl] boroArg, 

(♦) -pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] benzoyl) boroArg- OH 
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N 1 - [4- [2- (n-butoxycarbonylaminosulfonyl) phenyl] -2- 

me thy 1 -benzoyl] boroArg, ( + ) -pinanediol ester 
N 1 - [4- [2- (diethylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl]boroArg, (+) pinanediol ester 
5 N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-fluoro- 

benzoylJboroArg, ( + ) pinanediol ester 
N 1 - [4- [2- (aminosulfonyl) phenyl] -2-fluoro- 

benzoyl]boroArg, ( + ) pinanediol ester 
tf 1 - [4- [2- (methqxycarbonylaminosulfonyl) phenyl] -2-fluoro- 
10 benzoyl] boroArg # (+) -pinanediol ester 

N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-nitro- 

benzoyl] boroArg, ( + ) pinanediol. ester 
N 1 - [4- [2- (aminosulfonyl) phenyl] - 2 -nitro- benzoyl ] boroArg, 

(+) pinanediol ester 
15 N 1 - [4 - [2 - (methoxycarbonylaminosulf onyl ) phenyl] - 2 -nitro - 

benzoyl JboroArg, { + ) -pinanediol ester 
H 1 ' (3- phenylbenzoyl ) boroarg , ( + ) - pinanediol 
tf 1 - [4- (3- BOCNHpheny 1 ) 2 - me thy Ibenzoyl ] boroarg , ( + ) - 

pinanediol 

20 N 1 - (5- phenyl - 2 - f uroy 1 ) boroarg , ( + ) - pinanediol 
N 1 - (5- phenyl - 2 - thienyl ) boroarg , ( + ) - pinanediol 
N 1 - [ 4 - ( 3 - nitrophenyl ) benzoyl] boroarg , ( ♦ ) - pinanediol 
N 1 - [4-'(3-aminophenyl)benzoyl]boroarg, ( + ) -pinanediol 
N 1 - ( 3 -phenylbenzoyl) borolys , ( + ) -pinanediol 

25 N 1 - <5-phenyl-2-furoyl)boroarg-OH 

N 1 - { 3 -phenylbenzoyl) borolrg, ( +) -pinanediol 

(R) - [5-amino-l- [ [ [5- (phenylmethyl) -1H-1, 2, 4-triazol-l- 

yl] acetyl] amino] -pentyl]boronic acid hydrochloride 
[3aS- [2(S*) ,3aa,40,60]J - ( 1 , 1 - dimethylethyl ) [3- [5- [[[4- 

30 [ (amino- iminome thy 1) amino] -l- (hexahydro-3a, 5, 5- 

trime thyl -4,6- methano -1,3,2- benzo - dioxaborol - 2 - 
yl) butyl] amino] carbonyl] - 2 - thienyl] phenyl] carbamate 
hydrochloride 
[3aS- [2(S*) ,3aa,4P,6p,7aa]] -N- [5-amino-l- (hexahydro- 

35 3 a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxabor ol - 
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2-yl>pentyl] -5- (phenyl -methyl) -3- (2H-tetrazol-5- 
ylmethyl) -1H-1, 2, 4-triazole-l-acetamide 
hydrochloride 

[3aS- [2(S*) ,3aa,4p, 6P,7aa] ] -1- [2- [ [5-amino-l- (hexahydro- 
5 3a, 5 , 5 - trimethyl - 4 , 6 -methano -1,3,2 -benzodioxaborol - 

2 -yl) pent yl] amino] -2-oxoethyl] - 5- (phenylmethyl) -1H- 
1,2, 4 -triazole- 3 -acetic acid hydrochloride 1:1 with 
[3aS- [2(S*) ,3aa,4P,6p,7aa]] -1- [2- [[5-amino-l- 

( hexahydro- 3a, 5,5- trimethyl - 4 , 6 -methano -1 ,3,2- 
10 benzodioxaborol- 2 - yl) pentyl] amino] - 2 -oxoethyl] - 3 - 

(phenylmethyl ) - 1H - 1 , 2 , 4 - triazole - 5 - acetic acid 
hydrochloride 

[3aS- [2(S*),3aa,4P,6P,7act]] -methyl 1- [2- [ [5 -amino- 1- 
(hexahydro- 3a, 5 , 5 - trimethyl -4 , 6 -methano- 1 , 3 , 2 - 
15 benzodioxaborol-2-yl) pentyl] -amino] -2-oxoethyl] -5- 

(phenylmethyl) -1H-1, 2, 4 -triazole- 3 -acetate 
hydrochloride 

[3aS- [2(S*) ,3aa,4p,6p,7aa] ] -methyl 1- [2- [ [5-amino-l- 
( hexahydro - 3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- 
20 benzodioxaborol- 2 -yl) pentyl] -amino] -2-oxoethyl] -3- 

(phenylmethyl ) - 1H - 1 , 2 , 4 - triazole - 5 - acetate 
hydrochloride 

[3aS- [2 (S*) ,3act,4P, 6p,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 
25 2-yl)pentyl] -3 -phenyl- 5- (phenyl -methyl) -1H- 1,2,4 - 

triazole- 1-acetamide hydrochloride 
(R) - [5-amino-l- [ [ [3-phenyl-5- (phenylmethyl) -1H-1,2,4- 

triazol-l-yl] acetyl] -amino] pentyl] boronic acid 

hydrochloride 

30 [3aS- [2(S*) ,3aa,4p,6p,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2 -benzodioxaborol - 
2 - yl ) pentyl] - 3 - ( 3 -nitro - phenyl ) - 5 - (phenylmethyl ) - 
1H - 1 , 2 , 4 - triazole - 1 - acetamide hydrochloride 
[3aS- [2(S*) ,3aa,4P,6P,7aa]] -N- [4- [ (aminoiminomethyl) - 

35 amino] -1- ( hexahydro -3a, 5 , 5-trimethyl- 4, 6 -methano - 

1,3,2 -benzodioxaborol - 2 - yl ) butyl ] - 3 - (3 - 
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nitrophenyl ) - 5 - (phenylmethyl ) - 1H - 1 , 2 , 4 - triazole - 1 - 
acetamide hydrochloride 
[3aS- t2(S*) ,3aa,4P,6P,7act]] -N- [5 -amino- 1- (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6-methano-l ,3,2 -benzodioxaborol - 
5 2-yl)pentyl] -3, 5 -bis (phenyl -methyl) -1H-1,2,4- 

triazole-l- acetamide hydrochloride 
[3aS- [2(S*) , 3aa,4P,6p,7aa]] -N- [4- [ (aminoiminomethyl) - 

amino) -1- (hexahydro-3a, 5, 5 -trimethyl -4, 6-methano- 
1, 3, 2 -benzodioxaborol- 2 -yl) butyl] -3,5- 
10 bis (phenylmethyl) -1H-1, 2, 4 - triazole -1 -acetamide 

hydrochloride 
[3aS- [2 (S + ) ,3aa,4P,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , S, 5 - trimethyl - 4 , 6 -methano - 1 , 3 , 2 - benzodioxaborol - 
2-yl)pentyl] -3- (phenylmethyl) - 1H- 1,2, 4 -triazole- 1- 
15 acetamide 

(R) - [5-amino-l- [[ [3- (phenylmethyl) -1H-1,2, 4-triazol-l- 
yl] acetyl] amino] -pentyljboronic acid hydrochloride 

[3aS- [2(S*) ,3aa f 4P r €P,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6 -methano - 1 ,3,2 - benzodioxaborol - 
20 2-yl)pentyl] -5 -methyl- 3- (phenylmethyl) -1H-1,2,4- 

triazole - 1 - acetamide hydrochloride 
[3aS- [2 (R*) ,3aa,4p,6p]] -N- [5-amino-l- (hexahydro-3a, 5, 5- 

t r i - methyl - 4 , 6 - me thano -1,3,2- benzodioxabor o 1-2- 
yDpentyl] -5- [ (phenyl -methoxy) methyl] -3- 
25 (phenylmethyl) -1H-1, 2, 4- triazole- 1- acetamide 

hydrochloride 
[3aS- [2 (S*) ,3aa,4P,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 
2-yl)pentyl] -5- (cyanomethyl) - 3- (phenylmethyl) -1H- 
30 l f 2, 4 - triazole- 1- acetamide hydrochloride 

[3as- [2(S*) ,3aa,4P,6p,7aa]] -N- [5-amino-l - (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2- benzodioxaborol - 
2-yl)pentyl] -3- (phenylmethyl) -5-propyl-lH- 1,2,4 - 
triazole- 1- acetamide hydrochloride 
35 [3aS- [2(S*) ,3aa,4P,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 - benzodioxaborol - 
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2-yl)pentyl] -5 -phenyl- 3- (phenylmethyl) -1H-1,2,4- 

triazole - 1 - acetamide hydrochloride 
(R) - [5-amino-l- [ [ [5-methyl-3- (phenylmethyl) -1H-1,2,4- 

triazol-l-yl] acetyl] -amino] pentyl] boronic acid 
5 hydrochloride' 

[3aS- [2{S*) ,3aa,40,6P,7aa] ] -N- [5 -amino- 1- (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6 -methano- 1 , 3 , 2 -benzodioxaborol - 
2 - yl ) pentyl ] - 3 - phenyl - 1H - 1 , 2 , 4 - triazole - 1 - acetamide 
hydrochloride 

10 [3aS- [2(S*) ,3aa,4p,60,7aa] ] -N- [5 - amino- 1- (hexahydro- 

3a; 5 , 5 - trimethyl -4,6 - methano -1,3,2- benzodioxaborol - 
2 -yl) pentyl] - 5 -methyl - 3 -phenyl - 1H- 1,2,4- triazole- 1 - 
acetamide hydrochloride 
[3aS- [2{S*J ,3aa,4p,6p,7aa] ] -N- [5-amino-l- (hexahydro- 

15 3a, 5, 5 -trimethyl- 4, 6 -methano- 1,3, 2 -benzodioxaborol - 

2-yl)pentyl] -5- (2 -phenyl -ethyl) -1H-1,2, 4-triazole- 

1- acetamide 

(R) - [5-amino-l- [[ [5- (2-phenylethyl) -1H-1, 2,4-triazol-l- 
yl) acetyl] amino] -pentyllboronic acid hydrochloride 
20 [3aS- [2(S*J ,3aa,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2 - benzodioxaborol - 

2- yl)pentyl] -3, 5-bis (2 -phenyl -ethyl) -1H-1,2,4- 
triazole-l- acetamide hydrochloride 

(R) - [5-amino-l- [ [ [3, 5-bis (2-phenylethyl) - 1H- 1,2,4 - 
25 triazol-l-yl] acetyl] amino] -pentyl] boronic acid 

hydrochloride 
[3aS- [2(S*) ,3aa,4P,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5, 5 -trimethyl- 4, 6-methano-l , 3, 2 -benzodioxaborol - 
2-yl)pentyl] -3- (2-phenylethyl) -1H-1, 2, 4-triazole-l- 
30 acetamide 

(R) - [5-amino-l- [[[3- (2-phenylethyl) -1H-1, 2, 4-triazol-l- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 

[3aS- [2(S*) ,3aa,4P,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano- 1,3,2- benzodioxaborol - 
35 2 - yl ) pentyl ] - 3 - ( 3 - phenyl - propyl ) - 1H- 1 , 2 , 4 - triazole - 

1- acetamide 
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(R) - [5-amino-l- [[[5- (3-phenylpropyl) -iH-l,2,4-triazol-l- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 

(R) - [5-amino-l- t[[3- (3-phenylpropyl) -1H-1, 2, 4-triazol-l- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
5 [3aS- [2<S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 • trimethyl - 4 , 6 -me thano -1,3,2- benzodioxaborol - 
2-yl) pentyl] -1,5 -bis (phenyl-methyl) - 1H- 1,2,4 - 
triazole-3-acetamide hydrochloride 2:8 with (R) - 
[5-amino-l- [ t [l,5-bis(phenylmethyl) -1H- 1,2,4- 
10 triazol- 3 -yl] acetyl] amino] -pentyl] boronic acid 

hydrochloride 
[3aS- [2(S*) ,3aa,4P,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -me thano -1,3,2- benzodioxaborol - 
2-yl)pentyl] - 4 -methyl- 2 -phenyl- 5- 
15 pyrimidinecarboxamide hydrochloride 

[3aS- [2(S*> ,3aa,4P,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5, 5- trimethyl -4,6 - me thano - 1 ,3,2 - benzodioxaborol - 
2 - y 1 ) pentyl ] - 2 , 4 - dipheny 1 - 5 - pyrimidinecarboxamide 

hydrochloride 
20 [3aS- [2(S*),3aa,40,6P,7aa]]-N- [4- 

[ (amimoiminomethyl) amino] -1- (hexahydro-3a, 5,5- 

trime thyl -4,6- methano -1,3,2- benzodioxaborol - 2 - yl ) - 

butyl ] - 4 - methyl - 2 - phenyl - 5 - pyrimidinecarboxamide 

hydrochloride 

25 [3aS- [2 (S*) , 3d, 40, 60, 7a<x] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2- benzodioxaborol - 
2 - y 1 ) pentyl ] - 6 - phenyl - 3 - pyr idinecarboxamide 
hydrochloride 
(R) - [5-amino-l- t [ (6-phenyl-3- 

3 0 pyridinyl) carbonyl] amino] pentyl] boronic acid 

dihydrochloride 

Illustrative of the compounds of this invention are 
the following: 

35 
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jr-i- (4-phenylbenzoyl) - IR) -boroarginine (+) -pinanediol, 
bisulfite 

N x - (3- phepylbenzoy 1 ) - ( R) - boroarginine ( + ) - p inan ediol , 
bisulfite 

5 N 1 - (3-phenoxybenzoyl) - (R) -boroarginine (+) -pinanediol, 
bisulfite 

N 1 - (4- [4 -pyridyl] benzoyl) • (R) -boroarginine (+) - 

pinanediol, bisulfite 
N x - (2-benzoylbenzoyl) - (R) -boroarginine ( +) -pinanediol, 
10 bisulfite 

N 1 - (3- benzoy Ibenzoyl ) - (R) - boroarginine ( + ) - pinanediol , 

bisulfite 

N 1 - (4 -benzoy Ibenzoyl) - (R) -boroarginine (+) -pi n a n ediol, 
bisulfite 

15 N x - (3 - [tf-benzyloxycarbonyl] aminobenzoyl) - (R) - 
boroarginine (+) -pinanediol, bisulfite 
N x - (3- [tf-benzyloxycaxbonyl-tf- methyl] aminobenzoyl) - (R) - 

boroarginine (♦) -pinanediol, bisulfite 
N x - (4 - ethy Ibenzoyl ) - (R) - boroarginine ( +) - pinanediol , 
20 bisulfite 

N x - (4-n-propylbenzoyl) - (R) -boroarginine ( +) -pinanediol, 
bisulfite 

N 1 - (4 -isopropy Ibenzoyl) - (R) -boroarginine ( ♦) -pinanediol, 
bisulfite 

25 N 1 - (4 -n-buty Ibenzoyl) - (R) -boroarginine (+) -pinanediol, 
bisulfite 

If 1 - (4- tert-butylbenzoyl) - (R) -boroarginine ( +) - 

pinanediol, bisulfite 
N 1 - (4 -n-hexy Ibenzoyl) - (R) -boroarginine (+) -pinanediol, 
30 bisulfite 

N x - (4-cyclohexylbenzoyl) - (R) -boroarginine (♦) - 

pinanediol , bisulf ite 
N 1 - (2- [N- (2 -phenyl ethyl) carbonyl] aminobenzoyl) - {R) - 

boroarginine (+) -pinanediol, bisulfite 
35 N x - (4-n-butyloxybenzoyl) - {R) -boroarginine ( +) - 

pinanediol, bisulfite 



-41- 



WO 96/20689 PCT7US95/16248 



N 1 - (4- [tf-cyclopropylcarbonyl] aminobenzoyl) - (R) - 

boroargiaine ( +) -pinanediol, bisulfite 
N 1 - (4- [N- cyclohexylcarbonyl] aminobenzoyl) - [R) - 
boroarginine ( +) -pinanediol, bisulfite 
5 N 1 - (4- [N- (4 -me thoxy) benzoyl) aminobenzoyl) - (R) - 
boroarginine ( +) -pinanediol , bisulfite 
N 1 - (4- [4 - me thoxy] phenylbenzoyl) - {R) -boroarginine ( +) - 

pinanediol , bisulfite 
N 1 - (2- [2- phenyl] benzyloxycarbonylbenzoyl) - {R) - 
10 boroarginine (+) -pinanediol, bisulfite 

(2- [l-naphthyl] benzoyl) - (R) -boroarginine ( +) - 
pinanediol, bisulfite 
N 1 - (4- [4 -carboxy] phenylbenzoyl) - (J?) -boroarginine (+) - 
pinanediol , bisulfite 
15 W 1 - (4 -phenylbenzoyl) - {R) -borothioarginine (+) - 
pinanediol, hydrobromide 
N 1 - (3 -phenylbenzoyl) - (R) -borothioarginine (+) - 

pinanediol , hydrobromide 
N x - ( 3 - phenoxybenzoyl ) - {R) -borothioarginine (♦) - 
20 pinanediol , hydrobromide 

N 1 - (2-benzoylbenzoyl) - {R) -borothioarginine (♦) - 

pinanediol , hydrobromide 
N 1 - ( 3 -benzoylbenzoyl ) - {R) - borothioarginine ( +) - 
pinanediol , hydrobromide 
25 N 1 - (4 -benzoylbenzoyl )- (J?) -borothioarginine (+)- 
pinanediol , hydrobromide 
N 1 - (3- [N-benzyloxycarbonyl] aminobenzoyl) - (R) - 

borothioarginine { + ) -pinanediol , hydrobromide 
N 1 - (3- [N- benzyloxycarbonyl - N- methyl ) aminobenzoyl ) - {R) - 
3 0 borothioarginine ( + ) - pinanediol , hydrobromide 

N 1 - (4-ethylbenzoyl) - {R) -borothioarginine (+) -pinanediol, 

hydrobromide 
N 1 - (4-n-propylbenzoyl) - (R) -borothioarginine (+) - 
pinanediol r hydrobromide 
35 N 1 - (4-isopropylbenzoyl) - {R) -borothioarginine (♦) - 
pinanediol , hydrobromide 
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N x. (4 -n-buty lbenzoyl) - (S) -borothioarginine (+) - 

p inan ediol , hydrobromide 
N 1 - (4- tert-buty lbenzoyl) - (R) -borothioarginine ( + ) - 

p inan ediol , hydrobromide 
5 N 1 - ( 4 - n - hexy lbenzoyl ) - (R) -borothioarginine ( +) - 

p inan ediol , hydrobromide 
N 1 - ( 4 - cyclohexylbenzoyl )-{£)- borothioarginine ( + ) - 

pinanediol, hydrobromide 
N 1 - (2- [N- (2 -phenyl ethyl) carbonyl] aminobenzoyl) - (it) - 
1 0 borothioarginine ( + ) - pinanediol , hydrobromide 

N 1 - ( 4 - n - buty loxybenzoy 1 ) - ( R) - borothioarginine ( + ) - 

pinanediol , hydrobromide 
N 1 - (4 - [tf-cyclopropylcarbonyl] aminobenzoyl) - (R) - 

borothioarginine ( +) -pinanediol , hydrobromide 
15 N 1 - (4 - [W-cyclohexylcarbonyl] aminobenzoyl) - {R) - 

borothioarginine ( ♦ ) - pinanediol , hydrobromide 
N 1 - (4- [N- ( 4 -methoxy) benzoyl] aminobenzoyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
N 1 - (4- [4 -methoxy] pheny lbenzoyl) - (J?) -borothioarginine 
20 ( +) -pinanediol , hydrobromide 

N 1 - (2- [2 -phenylbenzyloxycarbonyl] benzoyl) - (R) - 

borothioarginine ( + ) - pinanediol , hydrobromide 
N 1 - (2- [1- naphthyl ] benzoyl )-{*)- borothioarginine ( + ) - 

pi n a n ediol , hydrobromide 
25 - ( 4 - [ 4 - carboxy] pheny lbenzoyl ) • ( R) - borothioarginine 

( + ) - pinanediol , hydrobromide 
N 1 - ( [2 -anthraquinonyl] carbonyl) - (R) -boroarginine ( +) - 

pinanediol , bisulfite 
N 1 - { [2 -dioxothioxanthinonyl] carbonyl) - (R) -boroarginine 
30 (+) -pinanediol, bisulfite 

N 1 - { [2-anthraquinonyl] carbonyl) - (R) -borothioarginine 

( +) -pinanediol , hydrobromide 
N 1 - ( [2 -dioxothioxanthinonyl] carbonyl) - iR) - 

borothioarginine ( + ) - pinanediol , hydrobromide 
35 N 1 - ( [2 - f luoren- 9 -onyl] carbonyl ) - <*) -borothiohomoarginine 

( +) - pinanediol , hydrobromide 
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( [2 - f luoren- 9 -onyl] carbonyl ) - (R) -boroarginine ( +) - 
pinanediol, bisulfite 
jv*- ( [2 -f luoren- 9 -onyl] carbonyl) - (R) -borothioarginine 
( +) - pinanediol , hydrobromide 
5 N 1 - ( [3 -f luoren- 9 -onyl] carbonyl) - (R) -borothioarginine 
( + ) - pinanediol , hydrobromide 
tf 1 - ( [3-fluoren-9-onyl] carbonyl) - (R) -boroarginine {♦) - 

pinanediol, bisulfite 
N 1 - ( [4 - f luoren- 9 -onyl] carbonyl) - (R) -borothioarginine 
10 ( +) - pinanediol , hydrobromide 

N 2 - { [4-f luoren- 9 -onyl] carbonyl) - IR) -boroarginine (+) - 

pinanediol, bisulfite 
N x - ( 1 - naphthoyl ) - (R) - borothioarginine ( +) - pinanediol , 
hydrobromide 

IS N 1 - ( 1 - naphthoyl )-(*>- boroarginine ( + ) - pinanediol , 
bisulfite 

N 1 - (2-methyl-4-phenyl-5-methoxybenzoyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
N 1 - (2- methyl - 4 - phenyl - 5 - carboxamidobenzoy 1 ) - ( R) - 
20 borothioarginine (+) -pinanediol, hydrobromide 

N 1 - (2 -methyl - 4 -phenyl - 5 - f luorobenzoyl) - (R) - 

borothioarginine ( +) -pinanediol , hydrobromide 
N*- ( 2 -methyl- 4 -phenyl- 5- trif luoromethylbenzoyl) - (R) - 
borothioarginine ( ♦) - pinanediol , hydrobromide 
25 N 1 - (2- methyl - 4 - phenyl - 5 - chlorobenzoy 1 ) * (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
tfi- (2-methyl-4-phenyl-5-hydroxybenzoyl) - (J?) - 

borothioarginine ( +) -pinanediol, hydrobromide 
tfi- (2- methyl - 4 - [4 - carboxy] phenyl - 5 - methoxybenzoyl )-(*)- 
30 borothioarginine (+) -pinanediol, hydrobromide 

N 1 - (2-methyl-4- [4 -carboxy] phenyl- 5- carboxamidobenzoy 1) - 
( R) - boro thioargin ine ( * ) - pinanediol , hydrobromide 
tf 1 - (2-methyl-4- [4- carboxy] phenyl-5-f luorobenzoyl) - (R) - 
borothioarginine ( +) -pinanediol , hydrobromide 



-44- 



WO 96/20689 



PCT/US95/16248 



N 1 - ( 2 -methyl - 4 - [4 - carboxy] phenyl - 5 • 

trifluoromethylbenzoyl) - (*) -borothioarginine (♦) - 
pinanedlol , hydrobromide 
N 1 - (2 -methyl -4- [4 - carboxy] phenyl - 5 - chlorobenzoyl ) - (R) - 
5 borothioarginine (+) -pinanediol, hydrobromide 

N 1 - (2 -methyl -4- [4 -carboxy] phenyl- 5 -hydroxybenzoyl) - (R) - 

borothioarginine ( +) -pinanedlol , hydrobromide 
N x - (2-methyl-4-phenyl-5-methoxybenzoyl) - (R) -boroarginine 
(♦) -pinanediol, bisulfite 
10 N 1 - (2- methyl - 4 - phenyl - 5 - carboxamidobenzoyl ) - (R) - 
boroarginine ( +) -pinanediol , bisulfite 
N 1 - (2-methyl-4-phenyl-5-fluorobenzoyl) - (R) -boroarginine 

(*) -pinanediol, bisulfite 
N 1 - (2 -methyl-4 -phenyl- 5- trifluoromethylbenzoyl) - (R) - 
15 boroarginine (+) -pinanediol, bisulfite 

N 1 - (2 -methyl-4 -phenyl -5 -chlorobenzoyl) - (J?) -boroarginine 

(+) -pinanediol, bisulfite 
N 1 - (2 -methyl -4 -phenyl -5 -hydroxybenzoyl) - (R) -boroarginine 
( +) -pinanediol, bisulfite 
20 N 1 - (2-methyl-4- [4 -carboxy] phenyl- 5 -methoxybenzoyl) - {R) - 
boroarginine (+) -pinanediol, bisulfite 
N 1 - (2 -methyl- 4- [4 -carboxy] phenyl -5 -carboxamidobenzoyl) - 

{R) -boroarginine (+) -pinanediol, bisulfite 
N 1 - (2 -methyl -4- [4- carboxy ] phenyl-5-f luorobenzoyl) - {R) - 
25 boroarginine (+) -pinanediol, bisulfite 

N 1 - (2-methyl-4- [4-carboxy] phenyl- 5 - 

trifluoromethylbenzoyl) - (R) -boroarginine ( +) - 
pinanediol , bisulfite 
N 1 - { 2 - methyl - 4 - [ 4 - carboxy] phenyl - 5 - chlorobenzoyl )-(£)- 
30 boroarginine (♦) -pinanediol, bisulfite 

N 1 - (2 -methyl-4- [4 -carboxy] phenyl- 5 -hydroxybenzoyl) - (R) - 

boroarginine (+) -pinanediol, bisulfite 
N 1 - (2- [5-phenyl] furylcarbonyl) - [R) -boroarginine ( +) - 
pinanediol, bisulfite 
35 - { 2 - [ 5 - phenyl ] thiophen - ylcarbonyl ) - ( R) - boroarginine 
( +) -pinanediol, bisulfite 
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«*- (2- [5-phenyl] furylcarbonyl) - {R) -borothioarginine (+) - 

pinanedlol , hydrobromide 
N 1 - (2- [5-phenyl] thiophen-ylcarbonyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
5 tf 1 - (3- [6-phenylJ pyridylcarbonyl) - (J?) -boroarginine ( +) - 
pinanedlol, bisulfite 
N 1 - (3- [ 5 -benzyloxy] pyridylcarbonyl) - (1?) -boroarginine 

( +) -pinanedlol, bisulfite 
N 1 - <3- [6-phenyl] pyridylcarbonyl) - (R) -borothioarginine 
10 ( +) - pinanedlol , hydrobromide 

N 1 - (3- [5-benzyloxy] pyridylcarbonyl) > (R) -borothioarginine 

( + ) - pinanediol , hydrobromide 
N 1 - {2-benzopyronylcarbonyl) - (R) -boroarginine ( +> - 
pinanediol , bisulf ite 
15 N 1 - ( 2-benzopyronylcarbonyl) - {R) -borothioarginine ( +) - 
pinanediol , hydrobromide 
N 1 - (3- isoquinolinylcarbonyl )-(£)- boroarginine ( + ) - 

pinanediol, bisulfite 
N 1 - ( 2 -phenyl-4- isoquinolinylcarbonyl) - (R) -boroarginine 
20 ( +) -pinanediol , bisulfite 

N x - (3- isoquinolinylcarbonyl ) - ( R) -borothioarginine ( + ) - 

pinanediol , hydrobromide 
N 1 - (2 -phenyl -4- isoguinolinylcarbonyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
25 tf 1 - ( 2 - isoquinolinylcarbonyl) - (R) -boroarginine ( +) - 
pinanediol, bisulfite 
N 1 - ( 2 - isoquinolinylcarbonyl) - (R) -borothioarginine ( +) - 

pinanediol , hydrobromide 
N 1 - (4- phenylbenzoyl ) - ( R) - boroarginine , hydrochloride 
30 N 1 - (3- phenylbenzoyl ) - { R) - boroarginine , hydrochloride 
N 1 - ( 3 - phenoxybenzoy 1 ) - ( R ) - boroarginine , hydrochloride 
N 1 - (4- [4 -pyridyl] benzoyl) - (R) -boroarginine, 
hydrochloride 

N 1 - ( 2 -benzoylbenzoyl ) - {R) -boroarginine , hydrochloride 
35 N 1 - ( 3 -benzoylbenzoyl) - ( R) -boroarginine , hydrochloride 
»* - ( 4 - benzoylbenzoyl )-(*)- boroarginine , hydrochloride 
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N 1 - (3- [if-benzyloxycarbonyl] aminobenzoyl) - (R) - 

boroarginine , hydrochl or ide 
N 1 - (3- [tf-benzyloxycarbonyl-tf-methyl] aminobenzoyl ) - (R) - 

boroarginine, hydrochloride 
5 N 1 - ( 4 - ethylbenzoyl ) - ( R) - boroarginine , hydrochloride 
N 1 - (4-n-propylbenzoyl) - (R) -boroarginine, hydrochloride 
N 1 - (4 - isopropylbenzoyl) - ( R) -boroarginine , hydrochloride 
N 1 - (4- tert-butylbenzoyl) - IR) -boroarginine, 

hydrochloride 

10 N 1 - (4-n-hexylbenzoyl) - (R) -boroarginine, hydrochloride 
N 1 - (4- cyclohexylbenzoyl )- (R) -boroarginine, 

hydrochloride 
N 1 - <2- [N- (2-phenylethyl) carbonyl] aminobenzoyl) - (R) - 
boroarginine , hydrochloride 
15 N 1 - (4-n-butyloxybenzoyl) - (R) -boroarginine, 
hydrochloride 
N 1 - (4- [ W- eye lopropylcarbonyl] aminobenzoyl) - (R) - 

boroarginine , hydrochloride 
N 1 - (4- [tf-cyclohexylcarbonyl] aminobenzoyl) - (R) - 
2 0 boroarginine , hydrochloride 

N 1 - (4- [N- ( 4 -methoxy) benzoyl] aminobenzoyl) - (R) - 

boroarginine , hydrochloride 
N 1 - (4 - [4 -methoxy] phenylbenzoyl ) - (R) -boroarginine , 
hydrochloride 
25 N x - (2 - [2- phenyl) benzyloxycarbonylbenzoyl) - (R) - 
boroarginine , hydrochloride 
N 1 - ( 2 - [ 1 - naphthyl ] benzoyl )-{£)- boroarginine , 

hydrochloride 
N 1 - (4- [4 -carboxy] phenylbenzoyl) - (R) -boroarginine, 
30 hydrochloride 

N 1 - ( [2-anthraquinonyl] carbonyl) - (R) -boroarginine, 
hydrochloride 

N 1 - ( [2 -dioxothioxanthinonyl] carbonyl) - (J?) -boroarginine, 
hydrochloride 

35 tf 1 - ( [2-f luoren-9-onylJ carbonyl) - (R) -boroarginine, 
hydrochloride 



-47- 



WO 96/20689 



PCT/US95/16248 



J* 1 - { [3-f luoren-9-onyl] carbonyl) - (R) -boroarginine, 

hydrochloride 
N 1 - (1- naphthoyl ) - ( R) -boroarginine , hydrochloride 
N 1 - ( [4 -fluoren- 9 -onyl] carbonyl) - [R) -boroarginine, 
5 hydrochloride 

N 1 - (2-methyl-4-phenyl-5-methoxybenzoyl) - (R) - 

boroarginine, hydrochloride 
N 1 - (2-methyl-4-phenyl-5-carboxamidobenzoyl) - (R) - 

boroarginine , hydrochloride 
10 N 1 - ( 2 - methyl - 4 - phenyl - 5 - f luorobenzoy 1 ) - IR) - boroarginine , 

hydrochloride 

N 1 - (2 -methyl -4 -phenyl- 5 -tr if luoromethylbenzoyl) - (J*) - 

boroarginine , hydrochloride 
N 1 - (2-methyl-4-phenyl-5-chlorobenzoyl) - (R) -boroarginine, 
15 hydrochloride 

N 1 - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) - 

boroarginine , hydrochloride 
N x - (2-methyl-4- [4-carboxy] phenyl- 5 -methoxybenzoyl) - (R) - 

boroarginine , hydrochloride 
20 N 1 - (2- methyl - 4 - [4 - carboxy] phenyl - 5 - carboxamidobenzoyl ) - 

( R) - boroarginine , hydrochloride 
N 1 - (2 -methyl -4- [4 -carboxy] phenyl- 5- fluorobenzoyl) - (R) - 

boroarginine , hydrochloride 
N 1 - (2 -methyl -4- [ 4 - carboxy] phenyl - 5 - 
25 tr if luoromethylbenzoyl) - (R) -boroarginine, 

hydrochloride 

N 1 - { 2 - methyl - 4 - [ 4 - carboxy] phenyl - 5 - chlorobenzoyl ) - (R) • 

boroarginine , hydrochloride 
N 1 - {2- methyl - 4 - [ 4 - carboxy] phenyl - 5 - hydroxybenzoyl ) - { R) - 
30 boroarginine, hydrochloride 

N*"> (2- [ 5 -phenyl ] f urylcarbonyl) - (R) -boroarginine, 

hydrochloride 

N x - (2- [5 -phenyl] thiophen-ylcarbonyl) - (R) -boroarginine, 
hydrochloride 
35 N 1 - (2- benzopyronyl carbonyl ) - { R) - boroarginine , 
hydrochloride 
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N lm (2-isoguinolinylcarbonyl) - (R) -boroarginine, 

hydrochloride 
N 1 - ( 3 - isociuinolinylcarbonyl ) - (J?) -boroarginine, 

hydrochloride 

5 N 1 - ( 2 -phenyl - 4 - isoquinolinylcarbonyl ) - (R) - boroarginine , 
hydrochloride 
N 1 - (4-phenylbenzoyl) - (J?) -borothioarginine, 

hydrochloride 
N 1 - (3-phenylbenzoyl) - (R) -borothioarginine,' 
10 hydrochloride 

N 1 - (3- phenoxybenzoyl ) - {R) - borothioarginine , 

hydrochloride 
N 1 - (2-benzoylbenzoyl) - (R) -borothioarginine, 
hydrochloride 
15 N 1 - (3-benzoylbenzoyl) - (R) -borothioarginine, 
hydrochloride 
N 1 - (4-benzoylbenzoyl) - (R) -borothioarginine, 

hydrochloride 
2*i- (3- [^-benzyloxycarbonyllaminobenzoyl) - (R) - 
20 borothioarginine, hydrochloride 

N 1 - (3- [ J7-benzyloxycarbonyl - Jf-methyl3 ami nobenzoyl ) - (R) - 

borothioarginine , hydrochloride 
N 1 - { 4 - ethylbenzoyl )-(£)- borothioarginine , hydrochloride 
N 1 - (4-n- propylbenzoyl ) - { R) - borothioarginine , 
25 hydrochloride 

N 1 - (4-isopropylbenzoyl) - (R) -borothioarginine, 

hydrochloride 
N 1 - ( 4 - n - buty lbenzoy 1 ) - ( J? ) - borothioarginine , 
hydrochloride 
30 N x - (4- tert-butylbenzoyl) - {R) -borothioarginine, 
hydrochloride 
N 1 - <4-n-hexylbenzoyl) - (R) -borothioarginine, 

hydrochloride 
N 1 - (4-cyclohexylbenzoyl) - {R) -borothioarginine, 
3 5 hydrochloride 
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W±- (2- [N- (2-phenylethyl) carbonyl] aminobenzoyl) - (*) - 

borothioargi n 1 ne , hydrochloride 
N i~ u-n-butyloxybenzoyl) - (H) -borothioarginine, 
hydrochloride 
5 N 1 - ( 4 - [N- eye lopropylcarbonyl ] aminobenzoyl ) - ( R) - 
borothioarginine, hydrochloride 
N 1 - (4- [tf-cyclohexylcarbonyl] aminobenzoyl) - {R) - 

borothioarginine , hydrochloride 
N 1 - (4- [N- ( 4 -methoxy) benzoyl] aminobenzoyl) - (R) - 
10 borothioarginine, hydrochloride 

(4- [4- methoxy] phenylbenzoyl) - (R) -borothioarginine, 
hydrochloride 
«*- (2- [2 -phenylbenzyloxycarbonyl] benzoyl) - (R) - 
borothioarginine, hydrochloride 
15 N 1 - (2- [l-naphthyl]benzoyl) - iR) -borothioarginine, 
hydrochloride 

N 1 - {4- [4 -carboxy] phenylbenzoyl) - (R) -borothioarginine, 
hydrochloride 

N 1 - ( [2-anthraquinonyl] carbonyl) - (J?) -borothioarginine, 
20 hydrochloride 

N 1 - ( [2 -dioxothioxanthinonyl] carbonyl) - (K) - 

borothioarginine , hydrochloride 
N 1 - ( [2 -fluoren- 9 -onyl] carbonyl) - {R) - 

borothiohomoarginine, hydrochloride 
25 N x - ( 12 -fluoren- 9 -onyl] carbonyl) - (R) -borothioarginine, 
hydrochloride 

N 1 - ( [3 -fluoren- 9 -onyl] carbonyl) - [R) -borothioarginine, 
hydrochloride 

N 1 - ( [4 -fluoren- 9 -onyl] carbonyl) - (R) -borothioarginine, 
30 hydrochloride 

N 1 - ( 1 - naphthoyl ) - {R) -borothioarginine , hydrochloride 

N 1 - {2-methyl-4-phenyl-5-methoxybenzoyl) - (R) - 
borothioarginine , hydrochloride 

N 1 - (2-methyl-4-phenyl-5-carboxamidobenzoyl) - (R) - 
35 borothioarginine, hydrochloride 
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N 1 - ( 2 - methyl - 4 - phenyl - 5 - f luorobenzoy 1 }-(£)- 

borothioarginine , hydrochloride 
N 1 - (2-methyl-4-phenyl-5-trifluoromethylbenzoyl) - (R) - 

borothioarginine , hydrochloride 
5 N 1 - (2 -methyl - 4 -phenyl- 5 - chlorobenzoyl) - (R) - 

borothioarginine , hydrochloride 
N 1 - (2-methyl-4-phenyl-5-hydroxyben2oyl) - (R) - 

borothioarginine, hydrochloride 
N 1 - (2-methyl-4- [4-caxboxy]phenyl-5-methoxyben2oyl) - (R) - 
10 borothioarginine, hydrochloride 

N 1 - (2 -methyl -4- [4-carboxy] phenyl- 5 -carboxamidobenzoyi) - 

(R) -borothioarginine/ hydrochloride 
N 1 - (2 -methyl -4- [4-carboxy] phenyl-5-f luorobenzoyl) - (R) - 

borothioarginine, hydrochloride 
15 N 1 - ( 2 -methyl - 4 - [4 - carboxy] phenyl -5- 

trif luoromethylben2oyl) - {R) -borothioarginine, 

hydrochloride 

N 1 - (2 -methyl -4- [4- carboxy] phenyl- 5 -chloroben2oyl) - (R) - 
borothioarginine , hydrochloride 
20 N 1 - (2- methyl - 4 - [ 4 - carboxy] phenyl - 5 - hydroxyben2oyl )-(#)- 
borothioarginine , hydrochloride 
N 1 - (2- [5-phenyl] f urylcarbonyl ) - (R) -borothioarginine, 

hydrochloride 
if 1 - (2- [5-phenyl] thiophenylcarbonyl) - (R) - 
25 borothioarginine, hydrochloride 

N 1 - (3- [6-phenyl] pyridylcarbonyl) - (R) -boroarginine, 
hydrochloride 

N 1 - (3- [5 -benzyloxy] pyridylcarbonyl) - (R) -boroarginine, 
hydrochloride 

30 N 1 - (3- [6-phenyl] pyridylcarbonyl) - (R) -borothioarginine, 
hydrochloride 
N 1 - (3- [5 -benzyloxy] pyridylcarbonyl) - (R) - 

borothioarginine , hydrochloride 
N 1 - (2-ben2opyronylcarbonyl) - (R) -borothioarginine, 
35 hydrochloride 
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N 1 - (3-isoquinolinylcarbonyl) - iR) -borothioarginine, 

hydrochloride 
N 1 - (2-phenyl-4-isoquinolinylcarbonyl) - (R) - 

borothioarginine, hydrochloride 
5 N 1 - (2-isoquinolinylcarbonyl) - {R) -borothioarginine, 

hydrochloride 
N 1 - (4-phenylbenzoyl) - (R) -borolysine ( +) -pinanediol, 

hydrochloride 
N 1 - (3-phenylbenzoyl) - (R) -borolysine (+) -pinanediol, 
10 hydrochloride 

N 1 - (3-phenoxybenzoyl) - (R) -borolysine (+) -pinanediol, 

hydrochloride 

N±- (4- [4 -pyr idyl] benzoyl) - <R> -borolysine (+) -pinanediol, 
hydrochloride 

15 N 1 - (2-benzoylbenzoyl) - (R) -borolysine (+) -pinanediol, 
hydrochloride 
N x - (3-benzoylbenzoyl) - (R) -borolysine ( +) -pinanediol, 

hydrochloride 
N 1 - (4-benzoylbenzoyl) - (R) -borolysine { +) -pinanediol, 
20 hydrochloride 

N 1 - (3- [tf-benzyloxycarbonyl]aminobenzoyl) - {R) -borolysine 

(+) -pinanediol, hydrochloride 
N 1 - (3- [tf-benzyloxycarbonyl-N-methyl]aminobenzoyl) - (J?) - 
borolysine (♦) -pinanediol, hydrochloride 
25 N 1 - (4-ethylbenzoyl) - (R) -borolysine (+) -pinanediol, 
hydrochloride 
N 1 - (4-n-propylbenzoyl) - (R) -borolysine ( +) -pinanediol, 
hydrochloride 

N 1 - (4-isopropylbenzoyl) - iR) -borolysine (+) -pinanediol, 
30 hydrochloride 

N x - (4 - tert-butylbenzoyl) - {R) -borolysine ( +) -pinanediol , 

hydrochloride 
N 1 - (4-n-hexylbenzoyl) - (R) -borolysine ( +) -pinanediol, 

hydrochloride 

35 N 1 - (4-cyclohexylbenzoyl) - {R) -borolysine (♦> -pinanediol, 
hydrochloride 
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N 1 - (2- [N- (2-phenylethyl) carbonyl] aminobenzoyl) - (R) - 

borolysine ( +) -pinanediol , hydrochloride 
N 1 - (4-n-butyloxybenzoyl) - (R) -borolysine ( +) -pinanediol, 
hydrochloride 
5 N 1 - (4- tl\T-cyclopropylcarbonyl] aminobenzoyl) - (R) - 
borolysine (+) -pinanediol, hydrochloride 
N 1 - (4- [W-cyclohexylcarbonyl] aminobenzoyl) • (R) -borolysine 

( +) - pinanediol , hydrochloride 
N 1 - (4- [N- (4 -me thoxy) benzoyl] aminobenzoyl) - (R) -borolysine 
10 ( +) -pinanediol , hydrochloride 

N 1 - (4- [4-methoxy]phenylbenzoyl) - (R) -borolysine ( ♦) - 

pinanediol, hydrochloride 
N 1 - (2- [2- phenyl] benzyloxycarbonylbenzoyl) - (R) -borolysine 
{ +) -pinanediol , hydrochloride 
15 W 1 - (2- [l-naphthyl] benzoyl) - (R) -borolysine (+)- 
pinanediol , hydrochloride 
N 1 - (4- [4-carboxy]phenylbenzoyl) - {R) -borolysine ( +) - 

pinanediol , hydrochloride 
2/ 1 - ( [2 -anthraquinonyl] carbonyl) - (R) -borolysine ( +) - 
2 0 pinanediol , hydrochloride 

N 1 - ( [2-dioxothioxanthinonyl] carbonyl) - (R) -borolysine 

( +) -pinanediol , hydrochloride 
N 1 - ( [2 -fluoren- 9 -onyl] carbonyl) - {R) -borolysine (+) - 
pinanediol , hydrochloride 
25 N 1 - ( [3 -fluoren- 9 -onyl] carbonyl) - (R) -borolysine (+) - 
pinanediol, hydrochloride 
N 1 - (l-naphthoyl) - (R) -borolysine (+) -pinanediol, 

hydrochloride 
N 1 - { [4 -fluoren- 9 -onyl] caxbonyl) - (R) -borolysine ( ♦) - 
30 pinanediol, hydrochloride 

N 1 - (2-methyl-4-phenyl-5-methoxybenzoyl) - {R) -borolysine 

(+) -pinanediol, hydrochloride 
N 1 - (2-methyl-4-phenyl-5-carboxamidobenzoyl) - iR) - 
borolysine (+) -pinanediol, hydrochloride 
35 N 1 - (2-methyl-4-phenyl-5-fluorobenzoyl) - {R) -borolysine 
( + ) - pinanediol , hydrochloride 
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N x - (2-methyl-4-phenyl-5-trifluoromethylbenzoyl) - (R) - 

borolysine ( +) -pinanediol , hydrochloride 
N 1 - (2-methyl-4-phenyl-5-chlorobenzoyl) - (R) -borolysine 
( +) -pinanediol , hydrochloride 
5 N 1 - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) -borolysine 
( * ) - pinanediol , hydrochloride 
N 1 - (2-methyl-4- [4 -carboxy] phenyl -5 -me thoxybenzoyl) - (R) - 

borolysine (+) -pinanediol, hydrochloride 
N 1 - (2 -methyl -4- t4-carboxy]phenyl-5-carboxamidobenzoyl) - 
10 (R) -borolysine <+) -pinanediol, hydrochloride 

N 1 - (2-methyl-4- [4-carboxy]phenyl-5-f luorobenzoyl) - (R) - 

borolysine (+) -pinanediol , hydrochloride 
N 1 - (2- methyl - 4 - [4 - carboxy] phenyl - 5 - 

trif luoromethylbenzoyl ) - ( R) -borolysine ( + ) - X 
15 pinanediol, hydrochloride 

N 1 - (2- methyl - 4 - [ 4 - carboxy] phenyl - 5 - chlorobenzoyl ) - ( R) - 

borolysine (+) -pinanediol, hydrochloride 
N 1 - (2 -methyl -4- [4 -carboxy] phenyl- 5 -hydroxybenzoyl) - (R) * 
borolysine ( +) -pinanediol, hydrochloride 
2 0 N 1 - (2- [5 -phenyl] f urylcarbonyl) - (R) -borolysine ( +) - 
pinanediol , hydrochloride 
N 1 - (2- [5- phenyl ] thiophen - ylcarbonyl ) - (J?) - borolys ine ( + ) - 

pinanediol , hydrochloride 
N 1 - ( 2 -benzopyronylcarbonyl) - {R) -borolysine ( +) - 
2 5 pinanediol , hydrochloride 

N 1 - (2-isoquinolinylcarbonyl) - (R) -borolysine (+) - 

pinanediol , hydrochloride 
N 1 - (3 - isoquinolinylcarbonyl) - (R) -borolysine ( +) - 
pinanediol , hydrochloride 
30 N 1 - (2 -phenyl- 4 -isoquinolinylcarbonyl) - {R) -borolysine 
{*) -pinanediol, hydrochloride 
N 1 - (4-phenylbenzoyl) - {R) -borolysine, hydrochloride 
N 1 - (3-phenylbenzoyl) - (R) -borolysine, hydrochloride 
N 1 - ( 3 - phenoxybenzoyl ) - ( R) -borolysine , hydrochloride 
35 W 1 - (4- [4 -pyridyl] benzoyl) - (R) -borolysine, hydrochloride 
N x - (2-benzoylbenzoyl) - (R) -borolysine, hydrochloride 
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3 -benzoylbenzoyl) - (R) -borolysine, hydrochloride 
4 -benzoylbenzoyl) - (R) -borolysine, hydrochloride 

3- [W-benzyloxycarbonyl] aminobenzoyl) - {R) -borolysine, 
hydrochloride 

3- [i/-benzyloxycarbonyl-I^-methyl]aminobenzoyl) - (R) - 
borolysine , hydrochloride 

4 - ethylbenzoyl ) - ( R) -borolysine , hydrochloride 

4- n-propylbenzoyl) - (R) -borolysine, hydrochloride 
4 - isopropylbenzoyl) - (J?) -borolysine , hydrochloride 
4 - tert -butylbenzoyl) - (R) -borolysine, hydrochloride 
4-n-hexylbenzoyl) - {R) -borolysine, hydrochloride 
4-cyclohexylbenzoyl) - (R) -borolysine, hydrochloride 
2- [N- (2 -phenyl ethyl) carbonyljaminobenzoyl) - (J?) - 

borolysine, hydrochloride 
4-n-butyloxybenzoyl) - (R) -borolysine, hydrochloride 
4 - [tf-cyclopropylcarbonyl] aminobenzoy 1 ) - {R) - 

borolysine , hydrochloride 
4- [N-cyclohexylcarbonyl]aminobenzoyl) - (R) - 

borolysine , hydrochloride 
4- [N- < 4 -methoxy) benzoyl] aminobenzoyl) - (R) - 

borolysine , hydrochloride 
4- [4 -methoxy] phenylbenzoyl ) - (£) -borolysine, 

hydrochloride 
2- [2 -phenyl] benzyloxycarbonylbenzoyl) - (R) - 

borolysine, hydrochloride 
2- [1-naphthyl] benzoyl) - (R) -borolysine, 

hydrochloride 
4- [4 -carboxy] phenylbenzoyl) - (R) -borolysine, 

hydrochloride 
[2-anthraquinonyl]carbonyl) - (R) -borolysine, 

hydrochloride 

[2-dioxothioxanthinonyl]carbonyl) - (R) -borolysine, 
hydrochloride 

[2-fluoren-9-onyl]carbonyl) - (R) -borolysine, 
hydrochloride 
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N 1 - ( [3-f luoren-9-onyl]carbonyl) - (R) -borolysine, 

hydrochloride 
N 1 - ( l - naphthoyl )-(*)- borolysiae , hydrochloride 
N 1 - ( [4-f luoren-9-onyl] carbonyl) - (R) -borolysine, 
5 hydrochloride 

N 1 - (2-methyl-4-phenyl-5-methoxybenzoyl) - (R) -borolysine, 

hydrochloride 
N 1 - (2- methyl - 4 - phenyl - 5 - carboxamidobenzoy 1 ) - (R) ~ 

borolysine , hydrochloride 
10 N 1 - (2 -methyl -4 -phenyl- 5- f luorobenzoyl) - (R) -borolysine, 

hydrochloride 
N 1 - (2 -methyl -4 -phenyl- 5 -trif luoromethylbenzoyl) - (R) - 

borolysine , hydrochloride 
N x - (2-methyl-4-phenyl-5-chlorobenzoyl) - (R) -borolysine, 
15 hydrochloride 

N 1 - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) -borolysine, 

hydrochloride 

N 1 - (2 -methyl -4- [4-carboxy] phenyl- 5 -methoxybenzbyl) - (R) - 
borolysine , hydrochloride 
20 N 1 - (2-methyl-4- [4-carboxy] phenyl -5 -carboxamidobenzoyl) - 
( R) - boro lys ine , hydrochloride 
N 1 - (2-methyl-4- [4-carboxy] phenyl -5 -f luorobenzoyl) - {R) - 

borolysine , hydrochloride 
N 1 - (2 -methyl -4- [ 4 - carboxy ] phenyl - 5 - 
25 trif luoromethylbenzoyl) - {R) -borolysine, 

. hydrochloride 
N 1 - (2 -methyl -4- [4-carboxy] phenyl- 5 -chlorobenzoyl) - (R) - 

borolysine , hydrochloride 
N 1 - (2 -methyl -4- [4-carboxy] phenyl -5 -hydroxybenzoyl) - (£) - 
30 borolysine, hydrochloride 

N 1 - (2- [5-phenyl] furylcarbonyl) - (-R) -borolysine, 

hydrochloride 
W 1 - (2- [5-phenyl] thiophenylcarbonyl) - (R) -borolysine, 
hydrochloride 
35 N x - (2-benzopyronylcarbonyl) - {R) -borolysine, 
hydrochloride 
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N 1 - (2-isoquinolinylcarbonyl) - (R) -borolysine, 

hydrochloride 
N 1 - (3-isoquinolinylcarbonyl) - (R) -borolysine, 

hydrochloride 

5 N 1 - ( 2 - phenyl - 4 - isoquinolinylcarbonyl } - (R) -borolysine , 
hydrochloride 
N 1 - (2-methyl-4-phenylbenzoyl) -R-borolysine, 

hydrochloride 
Nl- (2-methyl-4-phenylbenzoyl) -R-boro lysine, ( + ) - 
10 pinanediol, hydrochloride 

N 1 - (2-methyl-4-phenylbenzoyl) -R-borothioarginine, 
hydrobromide 

N 1 - (2-methyl-4-phenylbenzoyl) -R-borothioarginine, ( + ) - 

pinanediol , hydrochloride 
15 N 1 - (2-methyl-4-phenylbenzoyl) -R-boroarginine, 

hydrochloride 
N 1 - (2-methyl-4-phenylbenzoyl) -R-boroarginine, ( + ) - 

pinanediol , bisulfite 
N 1 - [4-phenyl-2-nitrobenzoyl]boroArg(Me) , (+) -pinanediol 
20 ester 

N 1 - [4-phenyl-2-fluorobenzoyl] boroArg (Me) , { + ) -pinanediol 

ester 

N 1 - [4- phenyl - 2 - aminobenzoyl] boroArg (Me) , ( ♦ ) - pinanedio 1 
ester 

25 W 1 - [4 -phenyl- 2- {methyl sulfonamido) benzoyl] boroArg (Me) , 
(+) -pinanediol ester 
N 1 - [4 -phenyl- 2- (cyanomethylamino) benzoyl] boroArg (Me) , 

(+) -pinanediol ester 
N 1 - [4 -phenyl - 2 - (cyanomethyl) benzoyl] boroArg (Me) , ( ♦ ) - 
30 pinanediol ester 

N 1 - [4-phenyl-2- (diethylamino) benzoyl] boroArg (Me) , (♦) - 

pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-raethyl- 
benzoyl] boroArg (Me) , (*) pinanediol ester 
35 N 1 - [4- [2- (aminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroArg (Me) , (+) pinanediol ester 
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N 1 - [4- [2- (methoxyccLrbonylaminosulfonyl) phenyl] -2 -methyl 

benzoyl] boroArg (Me) (+) -pinanediol ester 
tf 1 - [4- [2- (t- 

butylami nosulf onyl ) phenyl] benzoyl] boroArg (Me) , ( + ) 
5 pinanediol ester 

N 1 - [4- [2- (t- 

butylaminosulf onyl) phenyl] benzoyl] boroArg (Me) -OH 
N 1 - [4- [2- (n-butoxycarbonylaminosulf onyl) phenyl] -2- 

methyl-benzoyl] boroArg (Me) , (+) -pinanediol ester 
10 N 1 - [4- [2- (diethylaminosulf onyl) phenyl] -2-methyl- 
benzoyl] boroArg (Me) , ( + ) pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-f luoro- 

benzoyl] boroArg (Me ) , ( + ) pinanediol ester 
N 1 - [4- [2- ( ami nosulf onyl ) phenyl] -2-f luoro- 
15 benzoyl] boroArg (Me) , ( + ) pinanediol ester 

N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] - 2-fluoro 

benzoyl] boroArg (Me) , (+) -pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-nitro- 
benzoyl] boroArg (Me) , (+) pinanediol ester 
20 N 1 - [4- [2 - (aminosulf onyl) phenyl] -2-nitro- 

benzoyl] boroArg (Me) , (+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2-nitro- 
benzoyl] boroArg (Me) , (+) -pinanediol ester. 
- [4 -phenyl- 2 -nitrobenzoyl] boroMPG, ( + ) -pinanediol 
25 ester 

tf 1 - [4 -phenyl- 2 -fluorobenzoyl] boroMPG, ( + ) -pinanediol 
ester 

N 1 - [4 -phenyl- 2 -aminobenzoyl] boroMPG, ( + ) -pi n anediol 
ester 

30 N 1 - [4 -phenyl - 2 - (methylsulf onamido) benzoyl] boroMPG, ( +) - 
pinanediol ester 
N 1 - [4- phenyl - 2 - ( cyanome thylamino ) benzoyl ] boroMPG , ( + ) - 

pinanediol ester 
N 1 - [4 -phenyl- 2 - (cyanomethyl) benzoyl] boroMPG, ( +) - 
35 pinanediol ester 
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4 - phenyl - 2 - (diethylamino ) benzoyl ] boroMPG , ( ♦ ) - 

pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroMPG, (+) pinanediol ester 
4- [2- (aminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroMPG, (+) pinanediol ester 
4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroMPG, (*) -pinanediol ester 
4 - [2 - ( t-butylaminosulfonyl ) phenyl] benzoyl] boroMPG , 

{+) -pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroMPG - 

OH 

4- [2- (n-butoxycarbonylaminosulfonyl) phenyl] - 2- 

methyl -benzoyl] boroMPG, (+) -pinanediol ester 
4- [2- (diethylaminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroMPG r (+) pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] -2-f luoro- 

benzoyl] boroMPG, (♦) pinanediol ester 
4- [2- (aminosulfonyl) phenyl] -2-fluoro- 

benzoyl] boroMPG, ( + ) pinanediol ester 
4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2-fluoro- 

benzoyl] boroMPG, (♦) -pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] -2 -nitro - 

benzoyl] boroMPG, (+) pinanediol ester 
4- [2- (aminosulfonyl) phenyl] - 2 -nitro -benzoyl] boroMPG, 

(+) pinanediol ester 
4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2 -nitro - 

benzoyl] boroMPG, (♦) -pinanediol ester. 
4-phenyl-2-nitrobenzoyl]boroACA, (+) -pinanediol 

ester 

4 - phenyl -2-f luorobenzoyl ] boroACA , ( ♦ ) - pinanediol 
ester 

4-phenyl-2-aminobenzoyl]boroACA, ( + ) -pinanediol 
ester 
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N 1 - [4-phenyl-2- (methylsulf onamido) benzoyl] boroACA, (♦) - 

pinanediol ester 
N 1 - [4 -phenyl- 2- (cyanomethylamino) benzoyl] boroACA, ( + ) - 
pinanediol ester 
5 N 1 - [4-phenyl-2- (cyanomethyl) benzoyl] boroACA, ( + ) • 
pinanediol ester 
N 1 - [4 -phenyl- 2 - (diethyl amino) benzoyl] boroACA, ( + ) - 

pinanediol ester 
N 1 - [4- [2- (t-butylaminosulf onyl) phenyl] - 2 -methyl - 
10 benzoyl] boroACA f (+> pinanediol ester 

N 1 - [4- [2- (aminosulf onyl) phenyl] -2 -methyl - 
benzoyl] boroACA, <+) pinanediol ester 
[4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2 -methyl - 
benzoyl] boroACA, (+) -pinanediol ester 
15 N 1 - [4 - [2 - { t -butylaminosulf onyl) phenyl] benzoyl] boroACA, 
(♦) -pinanediol ester 
[4- [2- (t -butylaminosulf onyl) phenyl] benzoyl] boroACA - 
OH 

[4- [2- (n-butoxycarbonylaminosulf onyl) phenyl] -2- 
20 methyl -benzoyl] boroACA, (+) -pinanediol ester 

N 1 - [4- [2- (diethylaminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroACA, (+) pinanediol ester 
N 1 - [4 - [ 2 - { t -butylaminosulf onyl ) phenyl] - 2 - f luoro - 
benzoyl] boroACA, ( + ) pinanediol ester 
25 N 1 - [4- [2- (aminosulf onyl) phenyl] - 2- f luoro - 
benzoyl] boroACA, ( + ) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2-fluoro- 

benzoyl] boroACA, (+) -pinanediol ester 
N 1 - [4- [2- (t-butylaminosulf onyl) phenyl] -2-nitro- 
30 benzoyl] boroACA, ( + ) pinanediol ester 

N 1 - [4- [2- (ami nosulf onyl ) phenyl] - 2 -nitro -benzoyl] boroACA, 

(+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2-nitro- 
benzoyl] boroACA, (+) -pinanediol ester 
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N 1 - [4-phenyl-2-nitrobenzoyl]boroLys, {♦) -pinanediol 
ester 

N 1 - [4 -phenyl • 2 - f luorobenzoyl] boroLys , ( + ) -pinanediol 
ester 

5 N 1 - [ 4 • phenyl - 2 - aminobenzoyl ] boroLy s , ( + ) - pinanediol 
ester 

N 1 - [4 -phenyl - 2 - (methylsulf onamido) benzoyl] boroLys , ( + ) - 

pinanediol ester 
N 1 - [ 4 - phenyl - 2 - ( cyanomet hylamino ) benzoyl ] boroLys , ( + ) - 
10 pinanediol ester 

N 1 - [ 4 - phenyl - 2 - ( cyanomethy 1 ) benzoyl ] boroLys , ( ♦ ) - 

pinanediol ester 
N 1 - [4-phenyl-2- ( die thylamino) benzoyl] boroLys, ( + ) - 
' pinanediol ester 
15 N 1 - [4 - [2 - ( t -butylaminosulf onyl ) phenyl] - 2 -methyl - 
benzoyl J boroLys, (+) pinanediol ester 
N 1 - [4- [2- (aminosulf onyl) phenyl] -2 -methyl - 
benzoyl] boroLys, {+) pinanediol ester 
N 1 - [4- [2- (methoxycabonylaminosulf onyl) phenyl] -2 -methyl - 
20 benzoyl] boroLys, {+) -pinanediol ester 

N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroLys, 

(♦) -pinanediol ester 
N 1 - [4- [2- < t-butylaminosulfonyl) phenyl] benzoyl] boroLys-OH 
N 1 - [4- [2- (n-butoxycarbonylajninosulfonyl) phenyl] -2- 
25 methyl -benzoyl] boroLys, ( + ) -pinanediol ester 

N 1 - [4- [2- (diethylaminosulf onyl) phenyl] -2-methyl- 

benzoyl] boroLys, (+) pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] -2-f luoro- 
benzoyl] boroLys, (♦) pinanediol ester 
30 N 1 - [4- [2- (aminosulf onyl) phenyl] -2-f luoro- 
benzoyl] boroLys, (+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2-fluoro- 

benzoyl] boroLys, (+) -pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] -2-nitro- 
35 benzoyl] boroLys, ( + ) pinanediol ester 
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N 1 - [4- [2- (aminosulfonyl) phenyl] -2-nitro-benzoyl] boroLys, 

(+)pinanediol ester 
N 1 - [4- [2- (methoxyaminosulfonyl) phenyl] -2-nitro- 

benzoyl] boroLys , < + ) -pinanediol ester . 

5 

Detailed Description of the Invention 

Throughout the specification, the following 
conventional three -letter abbreviations for amino acid 
residues or amino acids apply: 



Ala 




alanine 


Arg 


- 


arginine 


Asn 




asparagine 


Asp 




aspartic acid 


Cys 


= 


cysteine 


Gin 


— - 


glutamine 


Glu 




glutamic acid 


Gly 




glycine 


His 




histidine 


He 




isoleucine 


Leu 




leucine 


Lys 




lysine 


Met 




methionine 


Phe 




phenyl alanine 


Pro 




proline 


Ser 




serine 


Thr 




threonine 


Trp 




tryptophan 


Tyr 




tyrosine 


Val 




valine 


irg 




arginine where the guanidine is 
replaced with an isothiouronium 
(-SC(=NH)NH 2 ) 



Arg (Me) = arginine with the guanidino group 
methylated 

35 MPG a* 5-methoxy-propylglycine 



-62- 



WO 96/20689 PCT/US95/16248 



ACA = 3 - { 4 - amino ) eye lohexylalanine 

The prefix "boro" indicates amino acid residues 

where the carboxy group is replaced by a boronic acid 
5 (Formula I, Y 1 and Y 2 = -OH). 

The pinanediol boronic- acid ester and the pinacol 

boronic acid ester are abbreviated '"-CioHig-* and 
-C6H12-" respectively. Other illustrations of diols 

useful for deriving a boronic acid orthoesters are 1,2- 
10 ethanediol, l f 3 -propanediol, 1, 2 -propanediol, 2,3- 

butanediol , 1 , 2 -diisopropylethanediol , 5 , 6 -decanediol , 

1,2- dicyclohexylethanediol . 

The f ormamidino modified amino group is abbreviated 

(CH=NH) . For example, the f ormamidino analog of 
15 -boroOrn-OH {-NH-CH [ (CH 2 ) 3 -NH-CH(NH)H] B (OH) 2 }is 

-boroOrn(CH=NH) -OH. Analogs containing sidechain 

sxabs tituents are described by indicating the substituent 

in parenthesis, following the name of the parent residue. 

For example the analog of boroPhenylalanine containing a 
20 meta cyano group is -boroPhe (mCN) - . N-alkyl 

substituent s on the guanidino group of boroArg- or on 

the isothiouronium analogs (borolrg) are also put in 

parenthesis in a similar manner. 

Other abbreviations are: Z, benzyloxycarbonyl ; 
25 BSA, benzene sulfonic acid; THF, tetrahydrof uran; Boc-, 

t-butoxycarbonyl- ; Ac-, acetyl; pNA, p-nitro- aniline; 

DMAP, 4-N, N-dimethylaminopyridine; Tris, 

Tris (hydroxyme thy Daminome thane; MS, mass spectrometry; 

FAB/MS, fast atom bombardment mass spectrometry. 
30 LRMS(NH 3 -CI) and HRMS(NH 3 -CI) are low and high 

resolution mass spectrometry, respectively, using NH3 as 

an ion source 
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As used herein, the structure , wherein J 

is N or C and K, L, M and Q are independently selected 
at each occurence from the group consisting of N, CR 13 , 
5 S or O, provided that: 

i) there may be only one S or O present in 
- - the ring at a time; 

ii) there may only be 1-2 N present when 
there is an O or S present; 

10 iii) there may be only 1-4 N present; 

is used as a substituent definition for R 1 . This 
substituent may be exemplified by the following 
structures where - J-K-L-M-Q- is: 



15 


1) 


-N-C(R 13 )=C(R 13 ) -C(R 13 )«C(R 13 ) 




2) 


-N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 




3) 


-N-C(R 13 )=C(R 13 ) -N«C(R 13 ) -. 




4) 


-N-C(R 13 )=N-C(R 13 )=N-, 




5) 


-N-C(R 13 )=C(R 13 ) -lfc=N- 


20 


6} 


-N-C (R i3 )=N-N=N- , 




7) 


-N-N=C(R 13 ) -N=N- , 




8} 


=C-0-C(R 13 )=N-C(R 13 )=, 




9) 


-C=C(R 13 )-0-C(R 13 )=N-, 




10) 


=C-0-C(R 13 )=C(R 13 ) -N=, 


25 


11) 


•C=C(R 13 )-C(R 13 )=N-0-, 




12) 


«C-C(R 13 )=C(R 13 ) -0-N=, 




13) 


-OC(R 13 ) -0-N=C(R 13 ) -, 




14) 


=C-S-C(R 13 )=N-C(R 13 )=, 




15) 


-C=C(R 13 ) -S-C(R 13 )=N-, 


30 


16) 


=C-S-C(R 13 )=C(R 13 ) -N=, 




17) 


-C=N-S-N=C(R 13 ) 
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18) -C=N-S-C(R 13 )=N-, 

19) =C-S-N=C(R 13 ) -N=, 

20) =C-S-C(R 13 )=C(R 13 ) -C(R 13 )=, 

21) -C=C(R 13 )-S-C(R 13 )=C(R 13 )-, 

22) =C-0-C(R 13 )=C(R 13 ) -C(R 13 )=, or 

23) -C=C(R 13 ) -0-C(R 13 )=C(R 13 ) -. 



v.V^/w 




I 

As used herein, the structure , wherein in 

w, R, T, U and V are independently selected at each 

10 occurrence from the group consiting of: CR 13 or N, 

provided that there may be only 1-3 N present, is used 
as a substituent definition for R 1 . This substituent 
may be exemplified by the following structures where 
-C-W-R-T-U-V- is: 

15 1) -C=N-C(R 13 )=C(R 13 )-C(R 13 )=C(R 13 )-, 

2) -C=C(R*- 3 ) -N=C(Rl 3 ) -C(R 13 )=C(R 13 ) -, 

3) -C=C(R 13 ) -C<R 13 )=N-C(R 13 )=C(R 13 ) -, 

4) -C=N-N=C(R 13 ) -C(R 13 )=C(R 13 ) -, 

5) -C=C(R 13 ) -N=N-C(R 13 )=C(R 13 ) -, 
20 6) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 

7) -ON-C(R 13 )=C(R 13 ) -N=C(R 13 ) -, 

8) -ON-C<R 13 )=N-C(R 13 )=C(R 13 ) 

9) -C=C(R 13 ) -N=C(R 13 ) -N=C(R 13 ) -, 

10) -ON-C(R 13 )=N-N=C(R 13 ) -, 

25 11) -C=N-C(R 13 )=C(R 13 ) -N=N-, or 

12) -C=C(R 13 ) -N=C(R 13 ) -N=N-. 

"Amino acid residues" as used herein, refers to 
natural or unnatural amino acids of either D- or L- 
30 configuration. Natural amino acids residues are Ala, 
Arg, Asn, Asp, Aze, Cys, Gin, Glu, Gly, His, lie, Irg 
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Leu, Lys, Met, Orn, Phe, Phe (4-f luoro) , Pro, Sar, Ser, 
Thr, Trp, Tyr, and Val. Roberts and Vellaccio, The 
Peptides, Vol 5; 341-449 (1983), Academic Press, New 
York, discloses numerous suitable unnatural amino acids 
5 and is incorporated herein by reference for that 
purpose. 

"Amino acids residues" also refers to various amino 
acids where sidechain functional groups are coupled with 
appropriate protecting groups known to those skilled in 

10 the art. "The Peptides", Vol 3, 3-88 (1981) discloses 
numerous suitable protecting groups and is incorporated 
herein by reference for that purpose. 

The reactions of the synthetic methods claimed 
herein are carried out in suitable solvents which may be 

15 readily selected by one of skill in the art of organic 
synthesis, said suitable solvents generally being any 
solvent which is substantially nonreactive with the 
starting materials ( react ants ) , the intermediates, or 
products at the temperatures at which the reactions are 

20 carried out, i.e., temperatures which may range from the 
solvent's freezing temperature to the solvent's boiling 
temperature . A given reaction may be carried out in one 
solvent or a mixture of more than one solvent. 
Depending on the particular reaction step, suitable 

25 solvents for a particular reaction step may be selected. 

The compounds herein described may have asymmetric 
centers. All chiral, diastereomeric , and racemic forms 
are included in the present invention. Many geometric 
isomers of olefins, C=N double bonds, and the like can 

30 also be present in the compounds described herein, and 
all such stable isomers are contemplated in the present 
invention. It will be appreciated that certain 
compounds of the present invention contain an 
asymmetrically substituted carbon atom, and may be 

35 isolated in optically active or racemic forms. It is 
well known in the art how to prepare optically active 
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forms, such as by resolution of racemlc forms or by 
synthesis, from optically active starting materials. 
Also, it is realized that cis and trans geometric 
isomers of the compounds of the present invention are 
5 described and may be isolated as a mixture of isomers or 
as separated isomeric forms. All chiral, 
diastereomeric, racemic forms and all geometric isomeric 
forms of a structure are intended, unless the specific 
stereochemistry or isomer form is specifically 
10 indicated. 

When any variable (for example, R 1 through R 20 , 
R 2 °a, m# nr d / e, p r h, x, etc.) occurs more than one 

time in any constituent or in Formula (I) , its 
definition on each occurrence is independent of its 

15 definition at every other occurrence. Thus, for 

example, if a group is shown to be substituted with 0-3 
R 11 , then said group may optionally be substituted with 
up to three R 11 and R 11 at each occurrence is selected 
independently from the defined list of possible R 11 . 

20 Also, for example, in -N(R 15 ) 2 , each of the R 15 

substituents may be independently selected from the list 
of possible R 20 groups defined. Also, combinations of 
substituents and/or variables are permissible only if 
such combinations result in stable compounds. 

25 Similarly, by way of example, for the group -C(R 11 )2"# 
each of the two R 11 substituents on C is independently 
selected from the defined list of possible R 11 . 

As used herein, "alkyl" is intended to include both 
branched and straight -chain saturated aliphatic 

30 hydrocarbon groups having the specified number of carbon 
atoms; "haloalkyl" is intended to include both branched 
and straight -chain saturated aliphatic hydrocarbon 
groups having the specif ied number of carbon atoms, 
substituted with 1 or more halogen (for example -C V F W 

35 where v - 1 to 3 and w - 1 to (2v+l) ) ; "alkoxy" 

represents an alkyl group of indicated number of carbon 
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atoms attached through an oxygen bridge; "cycloalkyl" is 
intended to include saturated ring groups, including 
mono-,bi- or poly-cyclic ring systems, such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
5 cycloheptyl, adamantyl and cyclooctyl; and "biycloalkyl" 
is intended to include saturated bicyclic ring groups 
such as [3.3.0]bicyclooctane, [4.3.0]bicyclononane, 
[4.4*0] bicyclodecane (decalin) , [2.2 . 2] bicyclooctane, 
and so forth. "Alkenyl" is intended to include 

10 hydrocarbon chains of either a straight or branched 

configuration and one or more unsaturated carbon -carbon 
bonds which may occur in any stable point along the 
chain, such as ethenyl, propenyl, and the like; and 
"alkynyl" is intended to include hydrocarbon chains of 

15 either a straight or branched configuration and one or 
more triple carbon- carbon bonds which may occur in any 
stable point along the chain, such as ethynyl, propynyl 
and the like. 

"Halo" or "halogen" as used herein refers to 

20 fluoro, chloro, bromo, and iodo; and "counter ion" is 
used to represent a small, negatively charged species 
such as chloride, bromide, hydroxide, acetate, sulfate, 
and the like. 

As used herein, "aryl" or "aromatic residue" is 

25 intended to mean phenyl or naphthyl; the term 

"arylalkyl" represents an aryl group attached through an 
alkyl bridge. By way of examples: the term "C7-C10 
arylalkyl" is intended to refer to an aryl group 
attached through a C1-C4 alkyl bridge to the residue of 

30 the indicated compound; the term "(C1-C3 alkyl) aryl" is 
intended to refer to a C1-C3 alkyl group which is 
attached through an aryl ring to the residue of the 
indicated compound; the term "aryl(Ci-C3 alkyl)" is 
intended to refer to an aryl group attached through a 

35 C1-C3 alkyl group to the residue of the indicated 
compound. 
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As used herein, "carbocycle" or "carbocyclic 
residue" is intended to mean any stable 3- to 8* 
membered monocyclic or bicyclic or 7- to 14 -membered 
bicyclic or tricyclic or an up to 26 -membered polycyclic 
5 carbon ring, any of which may be saturated, partially 
unsaturated, or aromatic. Examples of such carbocyles 
include, but axe not limited to, cyclopropyl, 
cyclopentyl, cyclohexyl, phenyl, biphenyl, naphthyl, 
indanyl, adamantyl, or tetrahydronaphthyl (tetralin) . 

10 As used herein, the term "heterocycle" is intended 

to mean a stable 5- to 7- membered monocyclic or 
bicyclic or 7- to 10-membered bicyclic heterocyclic ring 
which is saturated and consists of carbon atoms and from 
1 to 4 heteroatoms independently selected from the group 

15 consisting of N, O and S and wherein the nitrogen and 
sulfur heteroatoms may optionally be oxidized, and the 
nitrogen may optionally be quaternized, and including 
any bicyclic group in which any of the above -defined 
heterocyclic rings is fused to a benzene ring. The 

20 heterocyclic ring may be attached to its pendant group 
at any heteroatom or carbon atom which results in a 
stable structure. The term "heteroaryl" is intended to 
mean an aromatic form of a heterocyclic ring. Unless 
otherwise specified, the heterocyclic and heteroaryl 

25 rings described herein may be substituted on carbon or 
on a nitrogen atom if the resulting compound is stable. 
Unless otherwise specified, examples of such 
heterocycles include, but are not limited to, pyridinyl, 
pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, 

30 imidazolyl, tetrazolyl, benzof uranyl , benzothiophenyl, 
indolyl, indolenyl, quinolinyl, isoquinolinyl, 
benzimidazolyl, piperidinyl, 4-piperidonyl, 
pyrrolidinyl , 2 - pyrrolidonyl , pyrrolinyl , 
tetrahydrof uranyl , tetrahydroquinolinyl , 

35 tetrahydroisoquinolinyl, decahydroquinolinyl or 

octahydroisoquinolinyl, azocinyl, triazinyl, 6H- 1,2,5 • 
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thiadiazinyl , 2H, 6H- 1,5,2- di thiazinyl , thiophenyl , 
thianthrenyl , pyranyl, isobenzofuranyl, chromenyl, 
xanthenyl, phenoxathiinyl, 2H-pyrrolyl, isothiazolyl, 
isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, 
5 isoindolyl, 3H-indolyl, lH-indazolyl, purinyl, 4H- 
quinolizinyl, phthalazinyl, naphthyridinyl , 
quinoxalinyl, quinazolinyl , cinnolinyl, pteridinyl, 
4aH-carbazolyl, carbazolyl, S-carbolinyl, 
phenanthridinyl , acridinyl, perimidinyl, 

10 phenanthrolinyl, phenazinyl, phenarsazinyl , 

pheno thiazinyl, furazanyl, phenoxazinyl, isochromanyl, 
chromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl , 
pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, 
quinuclidinyl , morpholinyl , oxazolidinyl , 

15 benzotriazolyl, benzisoxazolyl, oxindolyl, 

benzoxazolinyl , or isatinoyl. Also included are fused 
ring and spiro compounds containing, for example, the 
above heterocycles . 

When a bond to a substituent is shown to cross the 

20 bond connecting two atoms in a ring, then such 

substituent may be bonded to any atom on the ring. When 
a substituent is listed without indicating the atom via 
which such substituent is bonded to the rest of the 
compound of formula I , then such substituent may be 

25 bonded via any atom in such substituent. For example, 
when the substituent is piperazinyl, piper idinyl, or 
tetrazolyl, unless specified otherwise, said 
piperazinyl, piperidinyl, tetrazolyl group may be bonded 
to the rest of the compound of formula (I) via any atom 

30 in such piperazinyl, piperidinyl, tetrazolyl group. 

Combinations of substituents and/or variables are 
permissible only if such combinations result in stable 
compounds. By stable compound or stable structure it is 
meant herein a compound that is sufficiently robust to 

35 survive isolation to a useful degree of purity from a 
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reaction mixture, and formulation into an efficacious 
therapeutic agent. 

The term "substituted" , as used herein, means that 
an one or more hydrogen on the designated atom is 
5 replaced with a selection from the indicated group, 
provided that the designated atom's normal valency is 
not exceeded, and that the substitution results in a 
stable compound, when a substitent is keto (i.e., =0), 
then 2 hydrogens on the atom are replaced. 

10 As used herein, the term "any group that, when 

administered to a mammalian subject, cleaves to form a 
free hydroxyl, amino or sulfhydryl" means any group 
bonded to an 0, N, or S atom, respectively, which is 
cleaved from the 0, N, or S atom when the compound is 

15 administered to a mammalian subject to provide a 

compound having a remaining free hydroxyl, amino, or 
sulfhydryl group, respectively. Examples of groups 
that, when administered to a mammalian subject, are 
cleaved to form a free hydroxyl, amino or sulfhydryl, 

20 include but are not limited to, phosphate esters, Ci-Cg 
alkyl substituted with 0-3 R 11 , C3-C6 alkoxyalkyl 
substituted with 0-3 R 11 , C L -Ce alkylcarbonyl 
substituted with 0-3 R 11 , Ci-Cg alkoxycarbonyl 
substituted with 0-3 R 11 , C1-C6 alkylaminocarbonyl 

25 substituted with 0-3 R 11 , benzoyl substituted with 0-3 
R 12 , phenoxycarbonyl substituted with 0-3 R 12 , 
phenylaminocarbonyl substituted with 0-3 R 12 , or 
heteroarylcarbonyl . Examples of groups that, when 
administered to a mammalian subject, are cleaved to form 

30 a free hydroxyl, amino or sulfhydryl, may include 
hydroxy, amine or sulfhydryl protecting groups, 
respectively. 

As used herein, the term "amine protecting group" 
means any group known in the art of organic synthesis 

35 for the protection of amine groups. Such amine 

protecting groups include those listed in Greene and 
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Wuts, "Protective Groups in O.rganic Synthesis" John 
Wiley & Sons, New York (1991) and "The Peptides; 
Analysis, Synthesis, Biology, Vol. 3, Academic Press, 
New York (1981) , the disclosure of which is hereby 
5 incorporated by reference. Any amine protecting group 
known in the art can be used. Examples of amine 
protecting groups include, but are not limited to, the 
following: 1) acyl types such as formyl, 
trifluoroacetyl, phthalyl, and p-toluenesulfonyl; 2) 

10 aromatic carbamate types such as benzyloxycarbonyl (Cbz) 
and substituted benzyloxycarbonyl s , 1 - (p-biphenyl ) - 1 - 
methylethoxycarbonyl, and 9-f luorenylmethoxycarbonyl 
(Ftaoc) ; 3) aliphatic carbamate types such as tert- 
butyloxycarbonyl (Boc) , ethoxycarbonyl , 

15 diisopropylmethoxycarbonyl, and allyloxycarbonyl ; 4) 
cyclic alkyl carbamate types such as 
cyclopentyloxycarbonyl and adamantyloxycarbonyl ; 5) 
alkyl types such as triphenylmethyl and benzyl; 6) 
trialkylsilane such as t rime thy Isilane; and 7) thiol 

20 containing types such as phenylthiocarbonyl and 
dithiasuccinoyl . 

The term "amino acid" as used herein means am 
organic compound containing both a basic amino group and 
an acidic carboxyl group. Included within this term are 

25 natural amino acids, modified and unusual amino acids, 
as well as amino acids which are known to occur 
biologically in free or combined form but usually do not 
occur in proteins. Included within this term are 
modified and unusual amino acids, such as those disclosed 

30 in, for example, Roberts and Vellaccio (1983) The 

Peptides , 5: 342-429, the teaching of which is hereby 
incorporated by reference. Modified or unusual amino 
acids which can be used to practice the invention 
include, but are not limited to, D-amino acids, 

35 hydroxylysine, 4-hydroxyproline, an N- Cbz -protected 
amino acid, ornithine, 2 , 4 - diaminobutyric acid. 
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homoarginine, norleucine, N-methylaminobutyric acid, 
naphthylalanine , phenylglycine , E - phenylproline , 
t ert - leucine , 4 - suninocyclohexylalanine , N- methyl - 
norleucine, 3,4-dehydroproline, N,N- 
5 dimethylaminoglycine, N-methylaminoglycine, 

4-aminopiperidine-4-carboxylic acid r 6-aminocaproic 
acid, trans-4- (aminomethyl) -cyclohexanecarboxylic acid, 
2-, 3-, and 4- (aminomethyl) -benzoic acid, 
1-aminocyclopentanecarboxylic acid, 

10 l-aminocyclopropanecarboxylic acid, and 2-benzyl-5- 
aminopentanoic acid. 

The term "peptide" as used herein means a compound 
that consists of two or more amino acids (as defined 
herein) that are linked by means of a peptide bond. The 

15 term "peptide" also includes compounds containing both 
peptide and non- peptide components, such as 
pseudopeptide or peptide mimetic residues or other 
non- amino acid components. Such a compound containing 
both peptide and non-peptide components may also be 

20 referred to as a "peptide analog". 

The term "peptide bond" means a covalent amide 
linkage formed by loss of a molecule of water between 
the carboxyl group of one amino acid and the amino group 
of a second amino acid. 

25 As used herein, " pharmaceutical^ acceptable salts" 

refer to derivatives of the disclosed compounds wherein 
the parent compound of formula (I) is modified by making 
acid or base salts of the compound of formula (I) . 
Examples of pharmaceutical^ acceptable salts include, 

30 but are not limited to, mineral or organic acid salts of 
basic residues such as amines; alkali or organic salts 
of acidic residues such as carboxylic acids; and the 
like. 

"Prodrugs" are considered to be any covalent ly 
35 bonded carriers which release the active parent drug 
according to formula (I) in vivo when such prodrug is 
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administered to a mammalian subject. Prodrugs of the 
compounds of formula (I) are prepared by modifying 
functional groups present in the compounds in such a way 
that the modifications are cleaved, either in routine 
5 manipulation or in vivo; to the parent compounds. 
Prodrugs include compounds of formula (I) wherein 
hydroxy, amine, or sulfhydryl groups are bonded to any 
group that, when administered to a mammalian subject, 
cleaves to form a free hydroxyl, amino, or sulfhydryl 

10 group, respectively. Examples of prodrugs include, but 
are not limited to, acetate, formate, or benzoate 
derivatives of alcohol and amine functional groups in 
the compounds of formula (I); phosphate esters, 
dimethylglycine esters, aminoalkylbenzyl esters, 

15 aminoalkyl esters and carboxyalkyl esters of alcohol and 
phenol functional groups in the compounds of formula 
(I) ; and the like* 

The pharmaceutical^ acceptable salts of the 
compounds of formula (I) include the conventional non- 

20 toxic salts or the quaternary ammonium salts of the 

compounds of formula (I) formed, for example, from non- 
toxic inorganic or organic acids. For example, such 
conventional non- toxic salts include those derived from 
inorganic acids such as hydrochloric, hydrobromic, 

25 sulfuric, sulfamic, phosphoric, nitric and the like; and 
the salts prepared from organic acids such as acetic, 
propionic, succinic, glycolic, stearic, lactic, malic, 
tartaric, citric, ascorbic, pamoic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, 

30 salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, 

toluenesulf onic, methanesulf onic, ethane disulfonic, 
oxalic, isethionic, and the like. 

The pharmaceutical^ acceptable salts of the 
present invention can be synthesized from the compounds 

35 of formula (I) which contain a basic or acidic moiety by 
conventional chemical methods. Generally, such salts 
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can be prepared by reacting the free acid or base forms 
of these compounds with a stoichiometric amount of the 
appropriate base or acid in water or in an organic 
solvent , or in a mixture of the two; generally, 
5 nonaqueous media like ether, ethyl acetate, ethanol, 
isopropanol, or acetonitrile are preferred. Lists of 
suitable salts are found in Remington's Pharmaceutical 
Sciences , 17th ed., Mack Publishing Company, Easton, PA, 
1985, p. 1418, the disclosure of which is hereby 
10 incorporated by reference. 

The disclosures of all of the references cited 
herein are hereby incorporated herein by reference in 
their entirety. 
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Synthesis 

The compounds of formula (I) can be prepared using 
the reactions and techniques described below. The 
reactions are performed in a solvent appropriate to the 
5 reagents and materials employed and suitable for the 
transformations being affected. It will be understood 
by those skilled in the art of organic synthesis that 
the functionality present on the molecule should be 
consistent with the chemical transformations proposed 
10 and this will sometimes require judgment as to the order 
of synthetic steps or selection of particular process 
scheme used from that shown below in order to obtain a 
desired compound of the invention. 
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Scheme 1. Synthesis of Thrombin Inhibitors 
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Reagents: a. IBCF, NMM, RCO2H, Et 3 N, 0 °C, b. NaN 3 , C. H2, 
Pd(OH) 2 /C, HCl,d. DMAP, aminoiminome thane sulfonic acid, 
e. phenylboronic acid 



5 Amine hydrochloride 1 is readily available via the 

procedure of Kettner and Shenvi (EP 0293881 A2) . 

There axe numerous synthetic methods by which to 
prepare amide 2, however/ competing with amide formation 
is the cyclization of 1 to afford a complex mixture 
10 containing the desired amide and the corresponding N- 
acylboroproline. Since purification at this stage is 
unfeasible, choosing the correct method for amide 
formation is crucial to obtaining 2 in a purity suitable 
for subsequent synthetic transf ormations . 
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Three methods are preferred for the preparation of 2. 
In the first, a solution of 1 in tetrahydrofuran or 
dichloromethane at 0 °C is treated sequentially with the 
desired acid chloride followed by two equivalents of 
5 triethylamine . The mixture is then allowed to warm to 
room temperature overnight. The second method is the 
mixed anhydride procedure of Anderson, et. al. {J. Am. 
Chera. Soc. 1967, 89, 5012). In this method the 
isobutyl mixed anhydride is generated by dissolving the 

10 carboxylic acid component in tetrahydrofuran and adding 
one equivalent of W-methylmorpholine. The solution is 
cooled to 0 °C and one equivalent of isobutyl 
chloroformate is added. After 5 minutes, a solution of 
1 in chloroform is added, followed by the addition of 

15 one equivalent of triethylamine. The mixture is 

typically stirred at 0 °C for one hour followed by one 
to several hours at room temperature. The third method 
for amide formation is the hydroxybenzotriazole/DCC 
method of Konig and Geiger {Cheat. Ber. 1970, 103, 788- 

20 98) . Thus, to a solution of 1 and the carboxylic acid 
component in dimethylf ormamide or tetrahydrofuran at 0 
°C is added N- me thy lmorpholine, 1-hydroxybenzotriazole 
hydrate (2 eq) and DCC (1.05 eq) . The solution is 
allowed to warm to room temperature overnight. 

25 The preferred method for the preparation of azide 3 

is by reaction of 2 with sodium azide (l.l eq) in 
dimethylf ormamide at 7 0 °C for 2 hours. 

The azide displacement may also be performed prior to 
amide formation. This is the preferred method in cases 

30 where the rate of amide formation is slow relative to 
the rate of cyclization. Azide 4 is prepared by a 
modification of the procedure of Kettner and Shenvi (EP 
0293881 A2) as shown in Scheme 2. Thus, bromide 5 is 
reacted with sodium azide, followed by homologation to 

35 give 6, chloride displacement to afford 7 and acidic 
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hydrolysis to give 4. Amide formation between 4 and the 
carboxylic acid component then affords 3 directly. 

Schema 2. Synthesis of Azide 4 




NCTMSfc NH^HCI 
7 * 

Reagents: a. NaN 3 Jb. CHCl 2 Li, znCl 2 , c. LiN ( TMS ) 2 # 
d. 4M HC1, dioxane 



Reduction of azide 3 to amine 8 may be accomplished 
by hydrogenation over precious metal catalysts. The 

10 preferred catalyst for this transformation is Pearlman's 
catalyst (palladium hydroxide on carbon) . The amine is 
typically isolated as the hydrochloride salt. Isolation 
of 8 as the free base typically results in lowered 
yields. Salts of 8 which may confer superior physical 

15 properties may be preferred over the hydrochloride salt. 

Formamidination of amine 8 may be accomplished using 
cyanamide. Due to the low reactivity of amine 8, 
however, the preferred method for this transformation is 
reaction with 4-dimethylamin-opyridine (DMAP) and 

20 amino iminomethanesulf onic acid (AMSA, prepared by the 
method of Kim, et. al., Tetrahedron Lett. 1988, 29, 
3183-6). This affords guanidine 9, which is isolated as 
the bisulfite or hydrochloride salt. 

Cleavage of pinanediol ester 9 may be accomplished 

25 using anhydrous boron trichloride according to the 
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procedure of Matteson and Ray (J. Am. Chem. Soc. 1980, 
102, 7588) . This method, however, is strongly Lewis 
acidic and leads to partial destruction of the 
substrate. The preferred method for water soluble 
5 boronic acids is a transesterif ication reaction that is 
run in the presence of excess phenylboronic acid. The 
free boronic acid 10 may then be isolated using cation 
exchange chromatography. 

The isothiouronium functionalized analogs 11/12 are 

10 prepared from bromide 2 according to the procedure of 
Kettner and Shenvi (EP 0293881 A2) . 

inhibitors containing a sulfonamide in place of a 
carboxamide are prepared from either 1 or 4 by reaction 
with a sulfonyl chloride in the presence of a hindered 

IS amine (Scheme 3) . The product sulfonamide 13 is then 
converted to the guanidiniiim 14 or isothiouronium 15 in 
the same manner as the corresponding carboxamides . 

Scheme 3. Synthesis of Sulfonamides 
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Inhibitors containing the borolysine moiety are 
prepared analogously to those containing boroarginine 
according to Kettner and Shenvi (EP 0293881 A2) . 

Novel biaryls synthesized in this invention are 
5 prepared through palladium catalyzed coupling of am 
appropriate arylmetal species to the aryl halide of 
choice using the methods described in Negishi, et. al., 
Org. Synth. 1987, 66, 67-74, and references cited 
within. 

10 Synthetic approaches toward construction of pyrroles 

are numerous: R. J. Sundberg in "Comprehensive 
Heterocyclic Chemistry" , A. R. Katritzky (Ed.), Pergamon 
Press, New York (1984), Vol. 4 , p'. 705; Synthesis , 1946 , 
281. The following discussion is restricted to the most 

15 common and reliable methods towards the synthesis of 
pyrroles within the general scope of the invention. 

Compounds where R 1 is a pyrrole can be synthesized 
as shown on Scheme 4. 
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Scheme 4 
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(CH^-Br where x = 0,1 



MCH2) X .NH 2 where x = 0,1 
21 

Staxting material diketone 16 may or may not have 
its substituents r"-16 in final form as defined in the 
scope. These substituents might be in protected forms 
or in the form of suitable precursors which make the 
heterocyclic portion, for example, amenable to 
synthesis. These precursor forms can then be converted 
to their final forms later on in the synthesis using 
procedures familiar to one skilled in the art. 
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The cyclization condensation of 1 , 4 - dicarbonyl 
compounds with ammonia, primary amines or related 
compounds, the Paal-Knorr reaction, is one of the most 
general and widely applicable pyrrole syntheses, R. A. 
5 Jones and G. P. Bean, "The Chemistry of- Pyrroles", 

Academic Press, London, 1977; p. 77-81. The generality 
of this approach is primarily determined by the 
availability of the dicarbonyl precursors, 16, as 
illustrated by Scheme 4 . By heating such diketones 
10 with ammonia or amines in a solvent like benzene, 

toluene or methylene chloride with a catalyst such as 
sulfuric acid, acetic acid, p-toluenesulfonic acid, 
alumina or even titanium tetrachloride, pyrroles like 17 
may be prepared. 
15 Subsequent alkylation of pyrrole 17 with a 

bromoester, for example, leads to the alkylated 
heterocycle' 18. Alkylation conditions include either 
first deprotonating with NaH or KH in DMF followed by 
addition of the alkylating agent or simply stirring the 
20 heterocycle with the alkylating agent in an inert 
solvent such as DMF or DMSO at 0°C to 100°C in the 
presence of an acid scavenger such as K2CO3. 

Saponification of ester 18 followed by coupling 
aminoboronic ester 1 or 19 as discussed previously 
25 yields compound 20. This bromide may be either 

elaborated to the lysine side-chain 21 (x=l) or if x=0, 
into the corresponding ornithine side-chain or any other 
side -chain discussed previously. Subsequent hydrolysis 
of the boronic ester yields the boronic acid as 
30 discussed previously too. 

The cyclization of diynes 23 with amines has been 
reported and an adaptation of this method is shown in 
Scheme 5 ( K. E. Schulte et al., Chem . Ber (1965) 98 ; 
A. J. Chalk Tet. Lett. (1972) 3487). The diynes are made 
35 via transition metal catalyzed coupling of alkynes, 
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i.e., the Cadio-Chodkiewicz reaction (W. Chodkiewicz 
Ann . CMm. (Paris) (1957) 2 81g) . 

Scheme 5 



R l3 -OC-OC-R 13 + H^CH^ni-COrt-Bu. 
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Furans ( 27 ) have been converted directly to pyrroles 
by treatment with amines but the harsh conditions 
required (400°C/Al2O3) precludes its generality. 2,5- 
15 Dialkoxytetrahydrof urans ( 29 ) have been more commonly 
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10 



15 



20 



25 



employed as furan (or 1,4-dicarbonyl) equivalents and 
react readily with aliphatic or aromatic amines (and 
even weakly nucleophilic sulfonamides) to give pyrroles 
as shown in Scheme 6 , J. w. F. Wasley and K. Chan, 
Synth. Common. 3, 303 (1973). Although commercially 
available 2 , 5 - dialkoxytet rahydrof urans ( 29 ) 
(R 1 =R 2 =H) ) generally restrict one to preparing l- 
substituted pyrroles, more highly substituted systems 
may be obtained by a three- step alcoholysis of the 
appropriate f urans (27) to the more highly substituted 
2, 5 -dialkoxytet rahydrof urans (29) as shown in Scheme 6 , 
N. L. Weinberg and H. R. Weinberg, Chem. Rev. , 68 , 449 
(1968); N. Elming, Adv. Org, chem. , 2, 67 (1960). 

The Hantzsch synthesis utilizes the condensation of 
S-haloketones ( 30a ) and S-ketoesters (31) in the 
presence of ammonia or a primary amine to give pyrroles 
such as (22) , as shown in Scheme 7 , A. Hantzsch, Chem. 
Ber . , 23, 1474 (1980) ; D. C. von Beelen, J. Walters, and 
S. von der Gen, Rec Trav. Chem. 98 , 437 (1979) . Among 
the numerous modifications reported over the years, the 
substitution of ( 30a ) with the readily available 
ot-hydroxyaldehydes or nitroalkenes has expanded the 
versatility and generality of this important method, D. 
M. McKinnon, Can. J. Chem. 43 , 2628 (1965); H. George 
and H. J. Roth, Arch. Pharm. 307 , 699 (1974); C. A. Grok 
and K. Camenisch, Helv. Chem. Acta , 36 , 49 (1953) . 

Scheme 7 
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Scheme 8 

R 13 R 13 

a) R 18 CH2COC02H + H 2 N-CttCH(OEt)2 A<*>H,NaqAc 
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5 The closely related Knorr condensation involves the 

reaction between amino carbonyl compounds (or their 
precursors) and carbonyl (or dicarbonyl) compounds, J. 
M. Patterson, Synthesis , 282 (197 6). Representative 
methods for preparing substituted pyrroles (35 and 3_8) 
10 are shown by Scheme 8 , equations a) and b) , S. Umio et 
al., Jap. Pat. 7018653, Fujisawa Pharmaceutical Co., 
Ltd., 1970 ( C. A. 73, 77039, 1970) ; K. Tanaka, K. 
Kariyone, S. Umio, Chem. Pharm. Bull. ( Tokyo ) ) , 17 , 611 
(1969) . 

15 The elaboration of an appropriately f unctionalized 

pyrrole is another method for preparing pyrroles of 
general formula I. Methyl (or ethyl) 5-formyl-lH- 
pyrrole-2-carboxylate ( 43 ) is a particularly useful 
intermediate with regards to pyrroles claimed in this 

20 invention and has been prepared by a number of methods 
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as shown by Scheme 9 , eq. a, W. A. Davies, A. R. Pinder 
and I. G. Morris, Tetrahedron 18 , 405 (1962) ; Org Syn. , 
vol 36, p. 74; Org. Syn, , vol. 51. 

More recently, Ullrich has extended the Vilsmeyer- 
5 Haack formylation of pyrroles to include vinylogous 
systems such as (46) by using the 3-(N,N- 
dimethylformamide derivative, as shown by Scheme 9 , eq. 
b, F. W. Ullrich and E. Breitmaier, Synthesis , 641 
(1983); w. Heinz, et al., Tetrahedron , 42, 3753 (1986). 

10 An especially attractive approach to pyrroles 

claimed in this invention has recently been reported, 
whereby lithiation of the 6-dimethylamino-l-azafulvene r 
dimer (49) followed by treatment with an appropriate 
• electrophile and subsequent hydrolysis leads to 5-* 

15 substituted pyrrole- 2- carboxaldehydes (51), as 

illustrated in Scheme 10 , J. M. Muchowski and P. Hess, 
Tetrahedron Lett .; 29, 777 (1988). The carboxylic acid, 
ester and aldehyde side -chains depicted in Schemes 9-10 
cam be readily converted to R 13 " 16 by methods familiar 

20 to one skilled in the art. 
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Scheme 9 




(R = H, CHg) 
^44 
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Scheme 10 




H 

51 



5 A general and versatile approach to pyrazoles 

(Rispyrazole) involves condensation of a 1,3- 
difunctional compound (usually dicarbonyl) with 
hydrazine or its derivatives, as shown in Scheme 11 for 
pyrazoles of the formula S3 and reviewed by G. Corspeau 
10 and J. Elguerv, Bull. Soc. Chim. Ft. . 2717 (1970) . 

Rarely have pyrazoles have been prepared in which the N- 
N bond is the last step of the ring closure, J. Elguerv 
in Comprehensive Heterocyclic Chemistry , S. R. Katritzky 
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(Ed-) Pergamon Press, New York, Vol* 5 (1984), p. 274; 
J. Barluenga, J. Chem. Soc, Perkin Trans . 1 , 2275 (1983). 

Scheme 11 



The condensation of 1, 3-dicarbonyl compounds with 
hydrazine hydrate derivatives is generally carried out 
10 by admixture of the two components in a suitable solvent 
like a lower alcohol, ether, or THF at 0°C to the reflux 
temperature for 1-18 hours. 

The synthesis of 1, 3-dicarbonyl compounds has 
received considerable attention in the literature and 
IS most of the major approaches towards 1 , 3 - diketones 52 of 
interest in this invention are illustrated by Scheme 12 . 
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Scheme 12 



a) R 13 CQ 2 R O O 
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Scheme 12 (cont'd.) 
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5 Esters 54a can be reacted with ketones 54 using 

bases like sodium ethoxide, sodium hydride or sodium 
amide in a suitable solvent like alcohol, DHF, DMSO or 
benzene at 0*C to reflux for 4-18 hours with 30-70% 
efficiency, J., M. Sprague, L. J. Beckham and H. Adkins, 
10 J. Amer. Chem. Soc. , 56 , 2665 (1934) . Metallation of 
hydrazines 55 with n-BuLi followed by reaction with 
carboxylic acid chlorides and subsequent hydrolysis 
affords 52, D. Enders and P. Wenster, Tetrahedron Lett . , 
2853 (197 8). Metallation of 54 with the non- 
15 nucleophilic mesityl lithium followed by acylation also 
affords 52, A. K. Beck, M. S. Hoelstein and D. Seebach, 
Tetrahedron Lett. , 1187 (1977); D. Seebach, Tetrahedron 
Lett . , 4839; (1976) . 

As shown in Scheme 12 , equation b, the addition of 
20 Grignard reagents to fi-keto carboxylic acid chlorides 
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may be limited to monoaddition at low temperatures to 
provide 52, C. D. Hurd and G. D. Kelso, J. Amer. Amer. 
Soc. 62 , 1548 (1940); F .Sato, M. Trone, K. Oyuro, and 
M. Sato, Tetrahedron Lett. 4303 (1979). Lithium dialkyl 
5 copper reagents (R 2 CuLi) have also been used, Luong-Thi 
and Riviero, J . Organogel: . Chem . 77 , C52 (1974) . 
Analogously, addition of alkyllithium reagents (R 15 Li) 
to the monoanions of 6-keto esters 57 also give rise to 
1, 3-diketones, S. N. Huckin and L. Weiler, Can. J. Chem. 
10 52, 1379 (1974) . 

Eschenmoser has demonstrated a synthesis of S- 
diketones through a sulfur extrusion reaction of keto 
thioesters 58 with tributylphosphine, triethylamine and 
lithium perchlorate, S. Eshenmoser, Helv. Chim. Acta. , 
15 54, 710 (1971). 

The rearrangement of a,S-epoxy ketones 5.9 to S- 
diketones 5JZ catalyzed by Pd° has been reported, R. 
Noyori, J. Amer. Chem. Soc. 102 , 2095 (1980). 

Mixed anhydrides such as 61 , available from 
20 carboxylic acids 6£ and trif luoroacetic anhydride, have 
been shown to acylate alkynes 6£ to produce the enol 
trif luoroacetate of a S-diketone 63 . 

Transesterif ication by refluxing with methanol liberates 
the 6-diketone 52, A. L. Henne and J. M. Tedder, 
25 Chem. Soc. 3628 (1953). 



•93- 



WO 96/20689 



PCT/US95/16248 



Scheme 13 




N-tf halogenation 

X=a Br, I R 13 "^ hf CH 2 OH 
Z3 H 



-94- 



WO 96/20689 



PCT/US95/16248 



Scheme 14, cont'd. 




5 Compounds where R 1 =imidazole, such as 65, are 

readily available by any of a number of standard 
methods. For example, acylaminoketone 64 can be 
cyclized with ammonia or equivalents thereof, D. 
Davidson, et al., J, Org. Chem. , 2, 319 (1937) to the 

10 corresponding imidazole as shown in Scheme 13 . The 
corresponding oxazole 66 can also be converted to 
imidazole 65 by action of ammonia or amines in general, 
H. Bredereck, et. al., Ber. , 88 , 1351 (1955); J. W. 
Cornforth and R. H. Cornforth, J. Chem. Soc , 96, 

15 (1947) . . 

Several alternative routes to imidazoles 65 are 
illustrated in Scheme 14 . As shown in Scheme 14 
equation a), reaction of the appropriate R 13 substituted 
imidate esters 62 with an appropriately substituted 
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a -hydroxy- or a-haloketone or aldehyde 68 in a mmo nia 
leads to imidazoles of formula 65 , P. Dziuron, and W. 
Schunack, Archive , Pharmaz . , 307 and 47 0 (1974) . 

The starting imidazole compounds 65 wherein R i3 is 

5 hydrogen can be prepared as shown in equation b) by 
reaction of the appropriate R 13 - substituted i m idate 
ester 61 with a - am i. noacet aldehyde dimethyl acetal, M. R. 
Grimmett, Adv. Heterocyclic Chem. , 12 , 103 (1970) . 
As shown in equation c) , imidazole T2 (wherein 

10 R i3 =hydrogen and CH2OH) can be prepared by treatment of 
the imidate ester 62 with 1, 3-dihydroxyacetone 71 in 
ammonia by the procedure described in Archive der 
Pharmazie , 307 , 470 (1974). Halogenation of imidazole 
72 or any imidazole wherein R 13 is hydrogen is 

15 pref erably accomplished by reaction with one to two 

equivalents of N-halosuccinimide in a polar solvent such 
as dioxane or 2 -methoxyethanol at a temperature of 40- 
100°C for 1-10 hours. 

Compounds of formula T3 can also be prepared from 70 

20 by reaction with formaldehyde as described in E. F. 

Godefroi, et al., Recueil , 91, 1383 (1972) followed by 
halogenation as was described above. 

As shown in equation d) the imidazoles 65 can also 
be prepared by reaction of R 13 substituted amidines 7_4 

25 with an a -hydroxy- or a-haloketone or aldehyde 68 as 
described by F. Kunckel, Ber. , 34 , 637, (1901). 

As shown in equation e) , preparation of the 
nitroimidazoles (65, R 13 = NO2) is preferably 
acconqplished by heating the appropriate starting 

30 imidazole in a 3:1 mixture of cone, sulfuric acid/cone . 
nitric acid at 60-100°C for 1-6 hours. Nitration of the 
imidazole can be achieved by first converting the 
hydroxmethylimida zole to the corresponding 
chloromethylimidazole 75, employing thionyl chlo*ride or 
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oxalyl chloride. Nitration, as described above, 
followed by hydrolysis provides the nitroimidazoles 22- 

Imidazoles 80 where R 13 = CN can be prepared as 
shown in equation f ) by reaction of R 13 substituted 
5 ortho esters, ortho acids or aldehydes (followed by 
oxidation of the aldehyde) with diami nomaleonitrile 79 
by the procedure described by R. W. Begland et al., J. 
Org. Chem. , 39 , 2341 (1974) . Likewise, R 13 substituted 
imidate esters £7 also react with diaminomaleonitrile to 

10 give 4, 5-dicyanoimidazoles 80. The nitrile groups can 
be further elaborated into other functional groups by 
methods familiar to one skilled in the art. 

Compounds wherein R 13 = alkyl of 1-6 (straight or 
branched) , phenyl, phenalkyl where alkyl is 1-3 carbon 

15 atoms, etc. and another R 13 = CH2OH can be prepared as 
shown in ecjuation g) . The imidazoles 83, were prepared 
as described in L A. Reiter, J. Org. Chem. , 52 , 2714 
(1987), Hydroxymethylation of 82 as described by U. 
Kempe, et al. in U.S. Patent 4,27 8,801 provides the 

20 hydroxymethylimidazoles 84 . 

The CH2OH group, as in imidazolemethanol 72^ is a 
versatile synthon for other functional groups. Scheme 
15 shows some of these transformations, all of which are 
familiar to one skilled in the art. 

25 
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Scheme 15 
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10 



A suitably protected imidazole 85 may undergo 
selective halogen -metal exchange followed by quenching 
with electrophiles to yield trisubstituted imidazoles 
(Scheme 16) (M. Groziak and L. Wei J, Org. Chem. (1992) 
57 , 377 6) . This strategy can be used to add several R 13 
groups onto the imidazole ring. By changing the order 
in which the electrophiles are added, one may change the 
position to which the electrophile gets attached onto 
the imidazole ring. 
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Scheme 16 
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5 where (R 13 ) + is a suitable electrophilic precursors 

to R 13 . 

The pyrazoles and imidazoles disclosed previously 
and other heterocycles which will be mentioned later in 
10 this specification may undergo alkylation onto a 
nitrogen 
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Schema 17 
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where V Is a protected form or a suitable precursor to Y; Y is 
COOH, S0 3 H f etc., which is suitable for further coupling to an 
amine or alcohol to produce the "Z" group of Formula (I). 



1) NaHorKH, DMF 

2) X-(CH 2 ) n -Y' 

3) elaborate to Y 



atom just as the pyrrole in Scheme 4 by simply stirring 
a mixture of the heterocycle JB8 and alkylbromide , 

5 iodide, mesylate or tosylate B9 in the presence of an 
acid scavanger such as potassium carbonate in an inert 
solvent such as THF or DMF for several hours to several 
days at room temperature or up to the reflux temperature 
of the solvent (Scheme 17) . 

10 Another way to make 90 involves first deprotonation 

of the N-H of heterocycle 88. with a base such as NaH, 
KH, n-BuLi, t-BuLi, etc., followed by displacement of 
the X- leaving group of 89 to yield 90. 



15 such as ether or THF. NaH and KH can also be employed 
in DMF and DMSO at room temperature or at a higher 
temperature. Alkylation sometimes yields regioisomers 
when more than one nitrogen atom is present in the 



20 methods such as crystallization or chromatography. Once 



90 



This sequence can be performed in inert solvents 



heterocycle. These isomers can be separated by standard 
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10 



alkylated, the Y group can be coupled to the boronic 
acid moiety and all protecting groups removed to yield 
compounds of Formula I by procedures described 
previously. 

Compounds where R 1 = 1, 2,4-triazole can be prepared 
by the route of H. Paul, 6. Hilgetag and G. Jahnchen, 
Chem. Ber. , 101 , 2033 (1968) which is depicted in Scheme 
18. Imidate ester 92 is formed from nitrile 91 by the 
method of P. Keynaud and R. D. Moreau Bull. Soc. Chim. 
France , 2997 (1964). Hydrazide 99 is easily 



Scheme 18 



15 
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25 



R 13 -CN 
91 



EtOH. HCI 



NH-HCI 

R 1 ^OEt 
92 



NH, 



■15°C 



HN 

R 13 ^OEt 
93 



R 13 



R 13 



H 96 



R 13 CONHNH 2 
94 



NH O 
R 13 -C-NHNHE>-R 13 

95 



prepared via the action of hydrazine on the 
corresponding methyl ester precursor. It is understood 
that R 13 of 91 and 94 do not necessarily have to be in 
their final form, for example. In each case, they can 
exist as either a protected species or in the form of a 
precursor to R 13 . 

Alkylation of triazole 96 yields two isomeric 
products 97 and 98 when the R 13 groups are not 
identical. These intermediates can be converted into 
final products in the usual fashion as shown in Scheme 
19. 
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Scheme 19 
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The regioselective syntheses of both 92 and 98 are 
shown in Scheme 20 , Imidate ester 93 is reacted with 
hydrazine to form amidrazone 103 , Alkylation with 
methyl ji-bromoacetate yields 104 . Ring closure with 
5 either an ortho- ester, acid chloride or anhydride yields 
triazole 98. For a similar triazole synthesis, see 
David B. Reitz, European Patent Application 508, 445, 
published 14.10.92., G. D. Searle & Co. For schemes 20, 
21 and 22, the different R 13 groups are differentiated 
10 from one another by the placement of a prime symbol next 
to one of the R 13 groups, i.e. R 13 \ 



Scheme 20 

NH 



93 ™j — 

I N 2 H 4 J NfH « 

NH NH 

R^^NHNH 2 Rl3 "^ NHNH 2 

103 ^ -r 5 
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I R 13 *C(OEt) 3 or R 13r COCI or I Ri3 p(° E *)3 or * t3 COCI or 

I (R^COgO. A ♦(R tt COW>.A 

R 13 R 13 

N=r^ N=^ 

^V^CH 2 C0 2 Et R ,3, ^V N ^CH 2 C0 2 Et 
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Yet another regioselective synthesis of 97 or 98 is 
depicted in Scheme 21 following a similar sequence as 
was shown in Scheme 20 (D. B. Reitz, ibid.}. 



Scheme 21 



9 



R 13 -C-NHNH 2 
108 



BrCH 2 C0 2 Et 
109 



R^^NHNH-CHgCOgEt 
110 



NH 

ii 

R 1{r -C-OEt 
111 



JNH 



NH 

R 15 ^ NH-N' ^R 13 * 
112 CH 2 C0 2 Et 

A 



R' 3 

R 13 -^> N ^ N -CH 2 C0 2 Et 



O 

II 



R 13r -C-NHNH 2 
113 

109 



O 

R 13V ^NHNH-CH 2 C0 2 Et 
114 



NH 



98 



R 13 -C-OEt 
93 



O NH 

R 13 ^NH-N^R 13 
115 CH 2 C0 2 Et 



R 13 

R iar^(^ x N-CH2C02Et 
97 



1,2,4-Triazoles also undergo selective metalation at 
the 5 -position when the nitrogen at the 1 -position is 
suitably protected. The metallated triazole can then be 
10 quenched through the addition of an electrophile to 
result in a newly f unctionalized triazole at the 5- 
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position. Suitable protecting groups are benzyl and 
trityl. (D. K. Anderson, et al. f J. Heterocyclic Chem. , 
23, 1257 (1986) as well as diethoxymethyl (S. Ohta, et 
al., Chem. Pharm. Bull. , 41 , 1226 (1993). The 3- 
5 position can also be metallated if the 5 -position is 
suitably protected (S. Ohta et al., ibid.). Thus here 
we have two other methods for introducing R 13 
substituents at the 5- or 3 -positions of the 1,2,4- 
triazoles. 

10 Compounds where R 1 = 1, 2, 3-triazole can be 

synthesized via the 1,3 -dipolar cycloaddition of an 
azide to an alkyne as shown in Scheme 22 (for an example 
of this cycloaddition reaction, see W. Kirmse and L. 
Horner Justus Liebigs Ann. Chem. (1958) 614, 1) . 

Scheme 22 




120 121 
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Compounds where R 1 = tetrazole can be synthesized by 
the methods outlined in Scheme 23. In line a, three 
methods are given for the conversion of a nitrile into a 
tetrazole ( ammo nium chloride/sodium azide: w. G. 
5 Finnegan et al., J. Am. Chem. Soc. 1958, 80, 3908; 
trialkyltin azides: J. G. Luitjen et al., Rec. Trav. 
Chim. Pays-Bas ; dialkyltin oxide: S. wittenberger and 
B. G. Donner, J. Org. Chem. , 1993, 58, 4139). 

In Scheme 23, line b, two procedures are given for 

10 the regioselective synthesis of 1, 5-disubstituted 
tetrazoles (DEAD, PI13P, TMSN3: J. v. Duncia, M. E. 
Pierce, J. B. Santella III, J. Org. Chem . 1991, 56 2395; 
Tf 20/NaN3 : E . W. Thomas Synthesis , 1993, 7 67) which can 
be more difficult to synthesize due to the steric 

15 crowding of the substituents . 

Compounds where R 1 is an oxazole may be synthesized 
by a variety of methods including those outlined in 
Scheme 24. The oldest synthesis and one of the most 
versatile is shown on line a) , namely the 

20 cyclodehydration of 2-acylaminoketones (The Robinson- 
Gabriel Synthesis) (see I. J. Turchi in Oxazole s , 
Turchi, I. J., ed. John Wiley and Sons, New York (1986) 
p. 1). The 2-acylaminoketone starting materials may be 
synthesized from the Dakin-West reaction and 

25 modifications thereof (G.H. Cleland and F.S. Bennett 
Synthesis (1985) 681 and references therein). Some 
cyclodehydration agents include PCI5, H2SO4, P20s*SOCl2/ 
etc) . 
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Scheme 23 
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Schema 24 
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R a , R b and R c are equal to R 13 which is described in 
the scope of this application, R 13 in Scheme 24 does 
not have to be in finalized form as it appears in the 
scope, but can be in protected form or in the form of 
5 suitable precursors. It is understood that only when 
the entire molecule of formula I is synthesized do all 
of the substituents have to appear in their final forms 
as stated in the scope. Protected forms and suitable 
precursors to R 13 are readily recognized by one skilled 
10 in the art of organic synthesis. 

in line b, the reaction of a-acylketones 131 with 

ammonium acetate/acetic acid also yields oxazole 130 (D. 
Davidson, M. Weiss, M. Jelling J. Org. Chem. (1937), 2 
328) . in line c, we find the regioselective formation 
15 of oxazole 130 from the reaction of an Ct-haloketone 134 

with amide 133 (R. Lakham, B. Ternai, Adv. Heterocycl . 
Chem. (1974) 12, 99; I. J. Turchi, M. J. S. Dewar, Chem. 
Rev. (1975) , 75, 389) . Acid chlorides 135 react with 
oximes 136 to yield after a [3,3] sigmatropic 

20 rearrangement ( 138 ) oxazole 130 as shown in line d (G. 
S. Reddy and M. V. Bhatt Ind. J. Chem. (1981) 208, 322; 
M. V. Bhatt, G. S. Reddy Tet. Lett. (1980) 21, 2359). 
In line e, ji-azidoketones ( 140) , after reaction with 
triphenylphosphine to yield 141, react with acid 

25 chloride 135 to yield oxazole 130 (E. Zbiral, E. Bauer, 
J. Stroh Monatsh. Chem. (1971) 102, 168) . Finally, 
oxazoles undergo deprotonation with strong bases such as 
n-BuLi at the 2 -position when the 4 and 5 positions are 
blocked and after quenching with am electrophile can 

30 yield oxazole 130 (R. Schroder, V. Schollkopf , E. Blume, 
I. Hoppe Liebigs Ann, Chem. , (1975) 533) . As stated 
earlier, R 13 can be either in final form as defined in 
the scope of this application or in the form of 
precursor functionality which later on can be elaborated 

35 into final form by methods familiar to one skilled in 
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the art. This holds true not only for the oxazoles 
discussed here, but for all of the other heterocyclic 
systems in this application where R 1 3 appears as 
substituents. 

5 Oxazoles are most readily brominated at the 5- 

position followed by the 4 -position and finally the 2- 
position. A brominated oxazole (as well as other 
brominated heterocycles in this application) can undergo 
aryl cross -coupling reactions catalyzed by transition 

10 metals to yield aryl-or heteroaryl- substituted oxazoles 
(See for example E.-I. Negishi; A. O. King; N. Okukado 
J. Org. Chem. (1977) 42, 1821). 

Compounds where R 1 is an isoxazole may be 
synthesized by the methods outlined in Scheme 25, In 

15 line a, reaction of 1,3-diketone 143 with hydroxylamine 
yields oxazoles 144 and 145 . Nitrile oxide 146 can also 
add across the triple bond of alkyne 147 to yield 
isoxazoles 144 and 145 . (See P. Grunanger and P. Vita- 
Finsi Isoxazoles , v. 49 pt. 1 of The Chemistry of 

20 Heterocyclic Compounds , E. C. Taylor and A. Weissberger, 
eds., John Wiley and Sons (New York; 1991) p. 126). 

Scheme 25 
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As discussed previously R a , R b and R c in Scheme 25 
are again equal to R 13 and are not necessarily in final 
form as they appear in the scope of this application. 

Compounds wherein R 1 is a thiazole may be 
5 synthesized by the method depicted in Scheme 26, which 
mimics the route of Scheme 24c) describing a route for 
oxazoles. Thus thioamide 148 reacts with a-halocarbonyl 

compound 134 to yield thiazole 149 . Again as for the 
oxazole f R a , R b , and R c have the same definitions. For 

10 the synthesis of thiazoles, by the route depicted in 

Scheme 26, see G. Vernin "General Synthetic Methods for 
Thiazole and Thiazolium Salts" in Thiazole and Its 
Derivatives , J. V. Metzger, ed. , volume 34. pt. 1 in The 
Chemistry of Heterocyclic Compounds , A. Weissberger and 

15 E. C. Taylor, eds. John Wiley and Sons (New York: 197?) 
p. 180. 

Scheme 26 



x ♦ J juC 

20 IS 134 m 

Compounds wherein R 1 is a 1,2, 5-thiadiazole may be 
synthesized by the methods shown in Scheme 27. Diamine 
150 may be reacted with sulfur monochloride to yield 
25 1,2, 5-thiadiazole 151. Likewise, a -dike tone 152 may be 
converted into bisoxime 153 which also reacts with S2CI2 
to yield 151 (L. M. Weinstock, P. Davis, B. Handelsman, 
R. Tull J. Org. Chem. (1967) 32, 2823). Z is defined in 
Scheme 24. 

30 
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Scheme 27 



R 13 



.2 S,CI 



2^'2 



NH 2 NH 2 
150 



R 13 Z 

W 

151 



b) R, 



13 



o o 

152 



R 13 
V 



NOH NOH 
153 



151 



5 Scheme 28 




Compounds wherein R 1 is a 1, 2, 4-thiadiazole may be 
10 synthesized by the method depicted in Scheme 28. 

Oxidation of thioamide 154 with hydrogen peroxide yields 
S- oxide 155 which must be stored at 0°C. Further 
reaction of the S- oxide intermediate with thioamide 156 
yields thioacylamidine 157 which cyclizes to product 158 
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(V. Goerdeler, H. Pornnann Chem. Ber. (1962) 95, 627). 
R a and R b are as defined previously in Scheme 24. 

Compounds where R 1 is a fur an may be synthesized by 
the methods shown in Scheme 29, but as understood by one 
5 skilled in the art, not limited thereto, as in the case 
as for all of the schemes in this patent application. 
In line a, cyclodehydration of 1,4- dicarbonyl compound 
159 yields furan 160 (L. D. Krasnoslobodskaya, Ya. L 
Gol'dfarb Russ. Chem. Rev. (Engl. Trans.) 1969, 38,' 
10 389) . In line b, oe-bromoketone or aldehyde 161 

protected as its dimethyl ketal or acetal reacts with 
trimethylsilylenol ether 162 to yield intermediate 163 
which cyclizes to furan 160 (T. Mukaiyama, H. Ishihara, 
K. Inomata Chem. Lett. / 1975, 527). R a , R b , R c , and R d 

15 are R 13 which is described in the scope of this 
application and with similar limitations as were 
described under Scheme 24 for R 13 with regards to being 
in final form or not. 

Compounds where R 1 is a thiophene may be synthesized 

20 by the methods shown in Scheme 30. In line a, 1,4- 
dicarbonyl compound 159 is reacted with a phosphorous 
sulfide (phosphorous pentasullf ide, phosphorous 
trisulfide, phosphorous heptasulf ide, etc.) to yield 
thiophene 164 (H. D. Har tough, Chem. Heterocycl . Compd . , 

25 1952, 3, 1) . The dicarbonyl compound 159 also reacts 
with H2S to favor thiophenes at lower temperatures ( - 
50°C) (F. Duus Tetrahedron , 197 6, 32, 2817) . Reaction 
of alkenes 165 or 166 (line b) with sulfur and heat also 
yield- thiophene 164 (A. S. Broun, M. G. Voronkov J. Gen. 

30 Chem. USSR. (Engl. Trans.) (1947) 17, 1162; M. g. 
Voronkov, A. S. Broun, ibid, (1948) 18, 7 00; J. 
Schmitt, , M. Suquet, R. Fallard ( C. R. Hebd. Seances 
Acad, Sci. (1956) 242, 1738. R a , R*>, R c and R d are as 
defined in Scheme 29. 

35 
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Compounds where R 1 is a pyridine may be synthesized 
by the methods shown in Scheme 31. It is to be 
10 understood that each scheme and each reaction has its 
own scope and limitations and that no one synthesis is 
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universally applicable. It is also to be understood 
that one skilled in the art will be able to determine 
which synthesis is best suited for his or her needs. In 
line a, reaction of enamine 167 with ethynyl ketone 168 
5 will cyclize to pyridine 17 0 (F. Bohlmann, D. Rahtz 

Chem. Ber. (1957) 90 , , 2265). En amino ketones 171 (line 
b) condense with I, 3-diketones or beta-keto esters 17 2 
to yield pyridine 174 where R is alkyl, aryl or alkoxy 
and aryloxy (N. K. Kachetkov, A. Gonsales, A. Nesmeyanov 

10 Dokl. Akad, Navk f SSSR (1951) 79, 609; S. Auricchio, R. 
Bernardi, A. Ricca Tet. Lett. (1976) 9831; H. Henecka 
Chem. Ber. (1949) 82, 41). 

The Hantsch dihydropyridine synthesis can be used in 
the synthesis of pyridines as. shown in line c. There 

15 are many modifications of this synthesis of which only 
one is shown. Reaction of 17 5 with beta- aminoc rot onate 
176 yields dihydropyridine 177 (F. Basset t, H. Meyer, E. 
Wehinger Angew. Chem. Int. Ed. Engl. (1981) 20, 762) . 
Further oxidation with, for example, dilute nitric acid 

20 yields pyridine 17 8 where R and R 1 can be different 

alkoxy groups (E. Knoevenagel, W. Rushhaupt Ber. (1898) 
31 1025) . Cycloaddition of oxazole 179 with alkene 180 
can also yield a pyridine ( 182 ) (M. Ya Karpeiskii, V. L. 
Florent'ev Russ. Chem. Rev. (Engl. Trans.) (1969) 38, 

25 540; R. Lakhan, B. Ternai Adv. Heterocyl. Chem. (1974) 
17 , 99). In all of these pyridine synthesis, R a , R b , 
R c , and R d are as described for Scheme 29. All of the 
substituents around the pyridine ring can be in final 
form or in the form of a precursor to a given functional 

30 group as would be recognized by one skilled in the art. 
Finally, in line e, hydroxypyridines , such as 183 , may 
be triflated and coupled with an aryl -or 
heteroarylboronic acid or aryl -or 
heteroaryltrialkylstannane using a transition metal 

35 catalyst such as Pd to yield aryl or 
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heteroarylpyridinecarboxylic acids, such as 186. This 
in turn may be coupled to aminoboronic acid esters as 
discussed previously to yield compounds of Formula I. 
Halogens, such as Br or I may be used instead of 
5 trif late in compound 184 to undergo what is known as the 
Suzuki coupling reaction. R and R 1 ' in line e) are any 
of the allowed phenyl substituents in the scope of this 
application (Suzuki reactions: A. Suzuki Pure Appl. 
Cheat. (1985) 57, 1749). 
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Scheme 3 1 
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5 Compounds where R 1 is a pyridazine may be 

synthesized by the routes shown in Scheme 32. Reaction 
of 1,4-carbonyl compound 187 with hydrazine yields 
pyridazine 188 , If the 1, 4-dicarbonyl compound is 
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saturated as in line b (compound 159) , then the product 
from the reaction with hydrazine 189 must be oxidized to 
yield pyridazine 188 (K. C. Nicolaou, W. E. Barnette, R. 
L. Magolda J. Am, Chem. Soc. (1979) 101* 766; 

5 

Scheme 32 




R a R a 



10 M. Tisler, B. Stanovnik "Pyridazines and their Benzo 

Derivatives" in A. R. Katrizky, C W. Rees Comprehensive 
Heterocyclic Chemistry , v. 3 (Pergamon Press: Oxford), 
1984, p. 45). Halopyridazines or hydroxypyridazines may 
also undergo the same aromatic cross -coupling reactions 

15 as were described for pyridines. R a , R b / R c and R d , 
etc., are defined the same as in the pyridine case. 

Compounds wherein R 1 is a pyrimidine may be 
synthesized by the methods shown in Scheme 33. Reaction 
of 1,3-dicarbonyl compound 190 with amidine 191 yields 

20 pyrimidine 192 (D. J. Brown, S. F. Mason The Pvrimidines 
in A. weissberger ed. The Chemis try of Heterocyclic 
Compounds , (John Wiley: New York) 1962, p. 31). 
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Scheme 33 
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5 Reaction of amidine 191 with 193 also yields pyrimidines 
(P. Schenone, L. Sansebastiano, L. Mosti J, Heterocyclic 
Chem. (1990) 27, 295) . R a , R b , R c , and R d are as 
defined previously in Scheme 32. Halopyrimidines or 
hydroxypyrimidines may also undergo the same aromatic 
10 cross -coupling reactions as were described for 
pyridines . 
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5 Compounds in which R 1 is a 1, 2, 4 -triazine may be 

synthesized by the procedures outlined in Scheme 34. In 
line a, 1, 3-dicarbonyl compound 194 is condensed with 
amidrazone 195 to yield triazine 196 (H. Neunhoef fer and 
P. F. Wiley Chemistry of 1, 2, 3-Triazi nes and 1,2,4- 

10 Triazines and Pentazines , v. 33 in A. Weissberger, E. C. 
Taylor, eds., The Chemistry of Heterocyclic Co mpounds 
John Wiley and Sons (New York: 1978) pp 194-200 and p. 
524) . In line b, cyclization of acylhydrazone JL97 with 
ammonia or ammonium acetate leads to triazine 196 <H. 

15 Neunhoef fer, P. F. Wiley, ibid., p. 196, 197). In line 
c, reaction 1, 2 -dicarbonyl compound 194 with 
oxalamidrazonates 198 yields 1, 2,4- triazine ester 199. 
Saponification of 199 yields 200 which can be 
decarboxylated to yield 1, 2,4-triazine 201 (H. 

20 - Neunhoef fer, P. F. Wiley, ibid., p. 526). R a , R b , and 
R c are as defined in the pyridine case. Halotriazines 
or hydroxytriazines may undergo the same aromatic cross- 
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coupling reactions as were described earlier for 
pyridines . 

Compounds in which R 1 is as described in lines k and 
1 in the scope of this application may be synthesized by 
the methods described in Scheme 35. If heterocycle 
-J-K-L-M-Q- 202 contains a bromine, iodine or a hydro xyl 
group (which can be triflated) designated by X, then it 
can undergo a Suzuki coupling to yield 204 where u is 0 
(A. Suzuki, ibid) (Scheme 35, line a). If instead of 
B(OH)2 a trialkyltin group is present, then a Stille 
coupling can be performed when X = triflate (J. K. 
Stille Angew. Chem. int. Ed. Engl. (1986) 25 508; J. K. 
Stille Pure Appl. Chem. (1985) 57, 1771) . 

Schema 35 




X 



Coupling 



202 



203 




saponify and 
couple to 

aminoboronfc ester 
as described previously 



204 



b) 




205 



206 




amirtoboronic 
eater 



saponify and 
couple to 



207 



as descrtoed 
previously 
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The X and B(OH)2 (° r trialkyltin) moieties may be 
reversed so that now X « B(OH>2 (or R3Sn) and the phenyl 
of 203 contains halogen or triflate group. The same 
coupling procedures may be used in synthesizing 
5 compounds where R 1 is described by line 1 and u is 0 as 
were used in synthesizing compounds where R 1 is 
described by line k and u is 0. 

When u is not 0, heterocycle 205 and its six- 
membered ring counterpart -C-w-R-T-U-V- (described in 

10 line 1) must be synthesized from scratch by the methods 
described heretofore, with the - (CH2) u" Phenyl - <CH2)mC02R 
group being one of the substituents in final or 
precursor form. If heterocycle 205 contains an N-H 
which is alkylatable, then alkylation with 206 where X 

15 is CI, Br, I, mesylate tosylate or triflate yields 207 

(Scheme 35, line b) . The esters 204 and 207 can then be 
hydrolyzed to the free acid and coupled with 
aminoboronic acid ester derivative as described in 
Scheme 4, for example, to yield boronic acid esters 
v 20 which can also be hydrolyzed to the corresponding free 
boronic acid products. 

A general method (Scheme 36) for the synthesis of 
4 - carboxydihydroheterocycles (oxazolines , thiazolines , 
imidazolines) utilizes the condensation of an a- amino 

25 acid ester (210) with an imidate (211) to provide 212, 
see: Meyers, A. I.; Hanagan, M. A.; Mazzu, A. L. 
Heterocycles 1981, 15, 361; Meyers, A. I.; Whitten, C. 
E. Heterocycles 1976, 2, 1687; North, M. ; Pattenden, G. 
Tetrahedron 1990, 46, 8267; Jones, R. C. F. ; Ward, G. J. 

30 Tetrahedron Lett, 1988, 29, 3853. In the case where R 20 
= H, the cyclization might be conducted with trimethyl 
orthoformate instead of 211, see: Martin, P. K. et al. 
J. Org. Chem. 1968, 33, 3758. For compounds that are 
substituted only at the 2 -position of the heterocycle, 

35 serine or cysteine might be used as the amino acid. ester 
partner. The dihydro imidazole -based materials would be 
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prepared from an N^monoprotected diaminopropionic acid 
to prevent tautomerization of the double bond once the 
cyclic system of 212 has been formed, see: Martin, P. K. 
et al. J. Org. Chem. 1968, 33, 37 58. Hydrolysis of the 
5 ester then affords carboxylic acid 213. 

Scheme 36: Synthesis of 4-Carboxyheterocycles . 



10 



Y NH-HCI 
NH r HCI + EtO^R 20 
HG 210 211 



G m O, S, NP 

P = amine protecting group 



MeO^O 



R 

212 213 




It may be desirable to prepare more highly 
substituted heterocycles as well (Scheme 37). An 
approach to the oxazoline class could utilize reaction 
between the anion of 215 and formaldehyde to provide 

15 adducts 216 as recorded by Kanemasa, S. et al. 

Tetrahedron Lett. 1993, 34, 617 and Ito, Y. et al. 
Tetrahedron 1988, 44, 5253. Hydrolysis of the imine 
should deliver 217, an Example of an a- substituted 
a- amino acids, as a mixture of isomers. Condensation as 

20 before with imidate (211) should generate cyclic 

moieties of general structure 218 which are hydrolyzed 
to 219. 



-123- 



WO 96/20689 



PCI7US95/16248 



The corresponding thiazolines should be available 
by installing a sulfhydryl group prior to 
cyclocondensation. To that end, N - protection of 217, 
followed by reaction with a sulfur nucleophile, a thiol 
5 ester or an inorganic salt thereof, based on the work 
reported by Mitsunobu, 0. Synthesis 1981, 1, and Yuan, 
W. et al. J. Med. Chem. 1993, 36, 211, should provide 
the substituted cysteine (220) upon premoval of the 
tf-protecting group. Subsequent reaction with the 
10 imidate should deliver 221 and ultimately 222, after 
hydrolysis of the ester. 
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Scheme 37: Synthesis of Substituted Heterocycles . 

A. Ar^N^CO^e 1)BaS9 , COaMe HQ 

Jao. 2) CHp HO fl** 

215 216 

Jc* 20 * 211 R-sC ""SL 
[NHj-HG - 7\j - ^ N 



HO OA 

R 20 R 20 
218 219 



217 

B. 

MeO. 

1) BOCaO 
217 • 

2) AcSH 

3) HCI HS 



Me V HO y° 

T* 20 - 211 



R 20 R 20 

221 



C. 



Ar^N^CC^e 1)Base Ar^^K ^COgMe 1 ) N 2^4 

R»- 2)PhthNCH2Br PhthN — ' R 20 * 2) protection 

215 Ptrth - phthaJoyl ^ 3) HCI 



MeO^O MeO^O HO^O 

f HH 2 -HQ ^ ?S< 

PHN PN-4 PN-^ 

224 225 226 



5 The imidazolines should be obtained via the 

condensation described by Jones, R. C. F.; Ward, G. J. 
Tetrahedron Lett. 1968, 29, 3853, of a suitable diamino 
acid with imidate 211. The preparation parallels the 
seciuences discussed above where the anion of 215 would 
10 be expected to generate adduct 223 as described by 
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Gilbert, I. et al. Tetrahedron Lett. 1991, 32, 2217. 
Manipulation of the protecting groups and implementation 
of the aforementioned cyclization should give 
imidazoline 225 which may be converted to the 
5 corresponding carboxylic acid 226. 

Using an analogous synthetic sequence (Scheme 38), 
the polysubstituted versions of these heterocycles 
should also be accessible. For the oxazo - or imidazo - 
type compounds, reaction of the anion of 215 with an 

10 electrophile 227 should deliver 228, as reported by 

Kanemasa, S. et al. Tetrahedron Lett. 1993, 34, 677 [cf. 
Meyer, R. et al. Liebigs Ann. Chem. 1977, 1183], and 
liberation of the a -amino group should then provide 
229, as a mixture of isomers. Application of the now 

15 standard cyclocondensation should complete the synthesis 
of 231 upon hydrolysis of 230. 

A similar sequence should provide an entry into the 
thiazolines series (235) . However, in the case where 
R 3b = H, this material would be prepared by converting 

20 232 to the corresponding mercaptan 233 using the 

conditions described earlier; the ester in 234 could 
then be hydrolyzed to afford 235. This reaction 
sequence would be preferred to avoid use of a presumably 
unstable thioaldehyde (227 where U = S and R 3b = H) , 

25 see: Takahashi, T. et al. Heterocycles 1993, 36, 1601 
and references therein. 
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SCHEME 38: Polysubstituted Heterocycles, Synthesis I. 
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OH 
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232 



HO^O 



20 



231 



1)HCI 
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3) AcSH 
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R 20a 
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5 Alternative methods for the preparation of these 

polysubstitutued heterocycles employ (Scheme 39) the 
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addition of the anion of isocyanide 236 to an 
electrophile 227 to provide the heterocycle 237, see: 
Ito. Y. et al. Tetrahedron Lett. 1989, 30, 4681; Ito, Y. 
et al. Tetrahedron Lett. 1988, 29, 6321, 235; Ito, Y. et 
5 al. Tetrahedron Lett. 1987, 28, 6215; Ito, Y. et al. 
Tetrahedron 1988, 44, 5253; Meyer, R. et al. Liebigs 
Ann. Chem. 1977, 1183. The carboxylic ester may be 
manipulated at this time, however the preferred sequence 
would implement either an exchange reaction mediated by 

10 a transition metal catalyst as reported by ito, Y. et 
al. Tetrahedron 1988, 44, 5253 to provide derivatives 
238; standard hydrolysis followed by reaction with 
imidate 211 would also yield 238. Subsequent 
conversion to the carboxylic acid 239 should proceed 

15 smoothly. For cyclic compounds (243) where R 20 = H, the 
preferred sequence would involve the sequential 
hydrolysis of adduct 240, transformation of the hydroxyl 
group into a sulfhydryl function, cyclocondensation to 
thiazoline 242 and finally hydrolysis to afford the 

20 desired carboxylic acid 243. 
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SCHEME 39: Polysubstituted Heterocycles, Synthesis II, 

A. 

R^CO^e 1)6889 ■ J 020 " 
no 2) « R->£> 

237 



U = O.S, NP 
(ffU=S.thenR 20b ^H) 

R 20 R 20 

238 



DBase Mfl °Y° 
215 } . H> DHQ , 

2) fl R2<te o-^/ N 2) Protect 

H R 200 3) AcSH 

240 4Jdeprotect 

227 R 20b = H 

MeCX ,0 HO O 

SH R 20 R20 

241 242 243 



Another noteworthy method (Scheme 40) for the 
assembly of oxazolines and thiazolines utilizes an 
appropriate tf-acyl-p-hydroxy-a-amino acid (244) which 
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reacts intramolecularly by cyclization of the amide 
carbonyl onto the hydroxyl group of the amino acid. 
This transformation may occur upon treatment with 
triphenylphosphine and an azodicarboxylate , as reported 
5 by Wipf, P.; Miller, C. P. Tetrahedron Lett. 1992, 33, 
6267, 907 and Gal6otti, N. et al. Jbid., 2807, or 
through the use of diphenyl sulfoxide and trif lie 
anhydride, as demonstrated by Yokokawa, F. et al. 
Syniett 1992, 153, to generate the requisite ring 

10 system; in 245. Hydrolysis of the ester then provides 
246. Alternatively, this cyclization may be effected by 
intramolecular displacement of the corresponding halo 
derivative <-OH --> halogen in 244), which is generated 
in situ, to provide the oxazoline (245), see: Evans, D. 

15 A. et al. J. Org. Chem. 1992, 57, 1961. 

SCHEME 40: Alternative Syntheses of Oxazolines and 
Thiazolines . 

R 20 ... R 

244 245 246 

20 ^ S 



The regioisomeric 5-carboxyheterocycles may be 
synthesized (Scheme 41) by condensation of an 
appropriate a-functionalized (J-amino acid with imidate 

25 211; for an example of this type of cyclization, see: 
Wolfe, S. et al. Tetrahedron Lett. 1979, 3913. In the 
event, nucleophilic opening of an a, b - epoxy acid 
(247) with an inorganic azide such as lithium azide 
according to Chong, J. M. ; Sharpless, K. B. J . Org. Chem. 

30 1985, 50, 1563 should provide 248; the corresponding 
esters also participate in this reaction, see: 
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Commercon, A. et al. Tetrahedron Lett. 1992, 33, 5185. 
Reduction should give the requisite a- hydroxy -0- amino 

acid 249. Alternatively, it may be desirable to prepare 
249 from an a - amino acid directly as described by 
5 Poss, M. A.; Reid J. A.. Tetrahedron Lett. 1992, 33, 
1411, by reaction of the appropriate itf-BOC compound 
(250) with 2 - f uryllithium to provide vicinal amino 
alcohol (251); manipulation of the furan moiety and 
deprotection then generates 249. A similar approach 
10 using 2-lithiothiazoles may also be useful, see: 

Dondoni, A. ; Perrone, D. Tetrahedron Lett. 1992, 33, 
7259. 
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SCHEME 41: Regioisomeric Heterocycles , Synthesis I. 
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Completion of the syntheses of the heterocycles 
should follow precedent. Reaction with of 249 with 211 
should provide oxazoline 254 directly. This alcohol may 
also be used in a secjuence described previously to allow 
5 for incorporation of sulfur and ultimately provide 250; 
this mercaptan should lead to thiazoline 251. 
Additionally, 249 could be employed as a substrate for 
reaction with a nitrogen based nucleophile, see: 
Mitsunobu, 0. Synthesis 1981, 1 [cf. Cardani, S. et al. 

10 Tetrahedron 1988, 44, 5563], to deliver 252 as a 
precursor for imidazoline 253. 

The regioisomeric imiodazolines should be available 
from other routes as well (Scheme 42) . One method would 
call for hydrolysis of imine 223, discussed earlier in 

15 Scheme 37 , followed by protection of the newly liberated 
a -amino group to give 254. Cleavage of the phthaloyl 

residue and reaction with imidate 211 should provide 
255 which is hydrolyzed to 256. An alternative 
approach calls for reaction of an a-bromo- 
20 a, 0-unsaturated ester (257) with an amidine (258) 
[sterically hindered (P is large ) materials do not 
react] to generate 259 in a single step as reported by 
Marsura, A. et al. Synthesis 1985, 537; hydrolysis of 
the ester should yield the acid 260. 

25 
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SCHEME 42: Alternative Preparations of imidazolines, 



A. MeO^O 



1) hydrolysis Lr 208 

fHHP 
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B. 

C0 2 Me 

"V^ ♦ r 

p20b HN R 20 

257 258 



MeCL^O 



20b z, NP 260 

R N=( 

R 20 

259 

5 The several types of inhibitors disclosed in this 

invention can be broadly classified by their 
electrophilic functional group A, as defined in Formula 
(I) . The compounds described below, unlike the boron 
containing peptides, utilize a highly electrophilic 
10 carbon atom at A to interact with the active site serine 
of thrombin. The precursor for the electrophilic carbon 
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inhibitors is the appropriately protected amino acid 
(261) of Scheme 43. 

Scheme 43 



M0 2 C 



NPG 
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CH 2 NHC(=NH)H 
262 



/ 
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264 
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u 2 u 
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? 
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265 



The preparation of (261) can be found in the general 
chemical literature, one such reference being the review 
by Morrison and Mosher (1976) • According to Scheme 43 
10 various terminal functional groups are available from 
(261) : the formamidino- (262), cyanoguanidino - (263), 
hydroxyguanidino- (264) and guanidino- analogs (265) . 

The preparation of amidine derivative (267) and 
phenylguanidines of formula (269) from amino acids (266) 



-135- 



WO 96/20689 PCT/DS95/16248 



and (268), respectively, is shown in Scheme 44. The 
conditions used to prepare amidines of formula (267) is 
discussed for (303) of Scheme 53 while the method for 
formamidinylation of (268) to give (269) is the same as 
5 that described to prepare (295) Of Scheme 52. 



10 



NPG 



Scheme 44. 
M0 2 C M °29 

Q H Q H 

l CU CH 2 (NH)NH 2 

266 267 
Q = -(CHaJy- or -(CH^C^ 4 (CH^ 



Q H Q H 

NHC(=NH)NH 2 

268 269 

Q = -(CH^CeH*- 
v= 1-12 

M = aikyl or benzyl 

PG = suitable amine protecting group 

As shown in Scheme 45, appropriately protected 
derivatives of formulae (261-269), wherein M is an aikyl 
or benzyl group can be coupled with N,N-&i substituted 
acid (270) or (271) (wherein M is hydrogen) . The X 
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10 



group in compounds of formulae (261) through (269) and 
(272) in Scheme 45, as well as in compounds illustrated 
in the Schemes to follow, is a protected version of the 
terminal functional group X, as defined by Formula (I), 
unless deprotection is indicated to obtain the final 
compound of the sequence. 

Scheme 45 . 
R?R* M0 2 C MQ 9 O 

o £"* L « * * 

270: URW ^ 
271: L= pitfi- 

v-^^ 3 wherein X is terminal 

functional group (protected) 



It is understood that the protecting group (s) used 
should compatible with the conditions of the process 
discussed; a good source for information on protecting 

15 group chemistry is Greene and Wuts (1991) . 

The preparation of the thrombin inhibitors 
trihalomethyl ketone (274) and a-ketoester (275) are 
shown in Scheme 46. The coupled ester (272), wherein M 
is alkyl or benzyl can be converted to the acid (M is 

20 hydrogen) by the methodology appropriate for the 

particular ester functionality as described in Greene 
and Wuts (1984) . The aldehyde (273) can be prepared by 
selective reduction of the acid (272, M is hydrogen) to 
the primary alcohol followed by oxidation. 



25 



Scheme 46. 
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R*R 6 H 

r ^Vy c ° 2M 

r 3 o 9 

X 

272 

I 

R 4 R 5 H R 4 R 5 H 

R 3 O 9 R 3 O Q 

X x 
273 274 

J can be Fluorine 



p4 p5 H R* H 

R 3 X 9 ~~ " R3 o 9 

x x 

275 276 

To obtain the primary alcohol, the acid can be 
transformed to the mixed anhydride by condensation of 
5 the trialkylainmonium salt of the acid with an alkyl- or 
arylchlorof ormate in sin inert non- polar solvent such .as 
tetrahydrofuran, 1, 2-dimethoxyethane or toluene at-7 8°C 
to room temperature. The solution of the resulting 
mixed anhydride is filtered and reduced to the peptidyl 

10 alcohol with an excess of a borohydride reducing agent 
in a compatible solvent like water or an alcohol at 
-78°C to room temperature according to the method of 
Rodriguez et. al., Tetrahedron Lett* 32, 923 (1991). 
The peptidyl alcohol can be oxidized to aldehyde (273) 

15 without over oxidation by a variety of procedures,- as 



-138- 



WO 96/20689 PCT/US95/16248 



detailed by Hudlicky in Oxidations in Organic Chemistry, 
American Chemical Society, p. 114 (1991) ; the preferred 
methods include Swern oxidation described by Omura and 
Swern, Tetrahedron 34, 1651 (1978); and the Pfitzner- 
5 Moffat oxidation described by Fearon et al.in J. Med. 
Chem. 30, 1617 (1987). A two step protocol reported by 
Edwards, Tetrahedron Lett. 33, 4279 (1992) can be used 
to prepare the trif luoromethyl ketones (274) (J is 
fluorine) from aldehyde (273) . In this procedure a 
10 metallated trif luoromethyl anion is generated from an 
excess of trif luoromethyliodide or -bromide and an 
active metal such as zinc, magnesium, lithium or cadmium 
in inert, anhydrous solvents like tetrahydrofuran or 
N,N-dimethylformamide at temperatures of -100°C up to 
15 the reflux point of the solvent. Alternatively, the 

metalated trif luoromethyl anion may be generated by the 
transmetallation of trif luoromethyliodide or -bromide 
with an organometallic compound such as a Grignard 
reagent or alkyllithium compound in an inert solvent 
20 like tetrahydrofuran, hexane or ether at temperatures 
ranging from -7 8°C up to the reflux point of the 
selected solvent. Aldehyde (273) can be added to the 
solution of the metalated trif luoromethyl anion to form 
the trif luoroethanol derivative at temperatures of 
25 -100°C or higher. To obtain the trif luoromethyl ketone 
(274) where J is fluoro, the alcohol is oxidized by the 
Pfitzner-Mof fat pr Swern procedure. Removal of the 
protecting group (s) on terminal group X by the 
appropriate method will provide the thrombin inhibitors 
30 of formulae (274) . 

Trihalomethyl analogs of (274) , where J is fluoro 
can also be prepared from aldehyde (273) by a different 
method. The trihalomethyl ketones are prepared by 
treating aldehyde (273) with either the trimethylsilyl 
35 trihaloacetate or the potassium or sodium trihaloacetate 
in a polar solvent such as an alcohol, N,N- 
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dimethylf ormamide or methyl sulfoxide with or without a 
base such as a trialkyl amine, potassium carbonate or 
sodium hydroxide at temperatures of -7 8°C or higher 
according to the method of Beaulieu, Tetrahedron Lett. 
5 32, 1031 (1991); Shell Int. Res., European Patent 
Application EP 16504 ) . The resulting a.a.a- 
trihaloethanol is oxidized and group X can be 
deprotected as above to give the thrombin inhibitors or 
formulae (274) . 

10 The a-ketoester thrombin inhibitors, exemplified by 

(27 6), are prepared according to a route disclosed by 
iwanowicz et. al. in Bioorgan. Med. Chem. Lett. 12, 1607 
(1992). The tris( ethyl thio) methyl anion is added to the 
peptidyl aldehyde (273) in a solvent such as 

15 tetrahydrofuran, 1 , 2 - dime thoxy ethane or toluene at 
-100°C or higher to give the alcohol (275) . The cr- 
hydroxyl ester is generated from (275) by treatment with 
a mixture of mercuric salts, such as mercuric chloride 
and mercuric oxide, in an alcohol or water. Swern or 

20 Pf itzner-Mof fat oxidation of the a-hydroxyl ester 

followed by the deprotection of substituent X protecting 
group provides thrombin inhibitors of formula (276) . 

Another method for the preparation of compound 
(276) substitutes a 1-lithio-l-alkoxyethene or 1- 

25 magnesio-l-alkoxyethene for the tris (ethyl thio) methyl 

anion of Scheme 15 in an addition reaction with peptidyl 
aldehyde (273) . There can be obtained an adduct 
analogus to the tris (ethyl thio) hydroxyethyl compound 
(275) when excess 1-magnesio- or l-lithio-l-alkoxyethene 

30 anion is stirred at temperatures ranging from -100 °C to 
ambient temperature with (273) in anhydrous solvents 
such as diethyl ether or tetrahydrofuran. This 

.... _ alkoxyolefin product may then be transformed to (276) by 
oxidative cleavage with reagents such as ozone or 

35 periodate in an inert solvent such as a halohydrocarbon, 
lower alkyl ketone, an alcohol or water at temperatures 
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ranging from -100 °C to ambient temperature, followed by 
oxidation of the intervening a-hydroxyester and 
deprotection as described above* 

The preparation of the a;a-dihalomethylketone 
5 thrombin inhibitors of this invention is outlined in 
Scheme 47. 

Scheme 47 . 
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The ao-dihalomethylketone (279), where J is fluoro can 
be prepared from the aldehyde (273) by selective 
reaction of the aldehyde with the anion of the 

15 corresponding dihalomethane. The metalated 

dihalomethane anion is generated from one equivalent 
each of a strong hindered base, such as lithium 
tetramethylpiperidide or tertbutyl lithium, and the 
selected dihalomethane in an anhydrous, inert solvent 

20 like tetrahydrofuran or 1, 2-dimethoxyethane at -100°C or 
higher according to the method of Taguchi et. al. Bull. 
Chem. Soc. Jpn. f 50, 1588 (1977). The metalated 
dihalomethane anion can be added to the aldehyde (273) 
at -100°C or higher. Alternatively, the dihalomethane 

25 anion is generated from a dihalomethyl (trimethyl) silane 
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and an anhydrous fluoride ion source such as 
tris(diethylamino)sulfonium dif luoromethyl silicate in 
an inert solvent like benzene, acetonitrile or 
tetrahydrofuran at -78°C or higher, then (273) can be 
5 added to give dihaloethanol (278) according to the 

method of Fujita and Hiyama, J. Am. Cheat. Soc. 107, 4085 
(1985). The resulting dihaloethanol can be oxidized to 
ketone (279) by the Swern or Pf it zner- Moffat procedure. 
Removal of the protecting group (s) on substituent X of 
10 (279) gives the aordihalomethylketone thrombin 
inhibitors. 

a-Halomethylketone thrombin inhibitors can be 
prepared by the process illustrated in Scheme 48. 
The acid chloride (281) can be prepared from acid (272), 

15 wherein M is hydrogen or its trialkylammonium, sodium or 
potassium salt with a chlorinating agent such as thionyl 
chloride, oxalyl chloride or dichloromethylmethyl ether 
in a solvent like tetrahydrofuran or dichloromethane 
with or without a catalytic amount of N, N- 

20 dimethylformamide at -7 8°C or higher. Alternatively, 
the mixed anhydride of (272) may be prepared as 
described for (272) in Scheme 46. Compound (281) or the 
mixed anhydride of (272) can be treated with an ether 
solution of diazomethane and either anhydrous hydrogen 

25 fluoride or hydrogen chloride gas according to that 
described by McPhee and Klingsbury, Org. Synth. Coll. 
Ill, 119 (1955); or hydrogen bromide according to the 
method Miescher and Kaji, Helv. Chim. Acta. 24, 1471 
(1941). 
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Scheme 48. 
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5 Selection of the hydrogen fluoride gas will give the a- 
fluoromethylketone analog, (282) wherein J is fluoro; 
and hydrogen chloride gas gives the a-chloromethylketone 
analog (282) wherein J is chloro. Deprotection of X 
gives the corresponding thrombin inhibitors of (282) . 

10 The general preparative route for the a,fl- 

diketoester, -amide and -ketone thrombin inhibitors of 
this invention is exemplified in Scheme 49. Compound 
(281) or the mixed anhydride of (272) can be reacted 
with a Wittig reagent such as methyl (triphenyl- 

15 phosphoranylidene) acetate in a solvent like 

tetrahydrofuran or acetonitrile at temperatures ranging 
from 0°C to the reflux point of the solvent to give 
(284) . Oxidative cleavage of the phosphoranylidene 
(284) with an oxidizing agent like ozone or OXONE™ in 

20 an inert solvent such as tetrahydrofuran, 

dichloromethane or water at temperatures of -78°C or 
higher gives the vicinal tricarbonyl compound (285) , 
analogous to that described by Wasserman and Vu, 
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Tetrahedron Lett. 31, 5205 (1990). Cleavage of the 
protecting group can provide thrombin inhibitors of 
formula (285) • 



R 4 R 6 H 
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R 3 O Q 
X 

272 : Ms OH 
281 : M = CI 



Schema 49 . 
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The preparative routes for the synthesis of the a- 
10 mono- and a<*-dihalo-0-ketoester -amide and ketone 

thrombin inhibitors of this invention are summarized in 
Scheme 50. The exemplified 0-ketoester (287) is 
available from the acid derivative (272) . The acid 
(272) can be treated with carbonyl diimidazole in an 
15 inert solvent such as tetrahydrofuran or dichloromethane 
at 0°C or higher to form the acyl imidazole. This acyl 
imidazole, or the mixed anhydride of (272) , can be 
further reacted with lithioethylacetate in solvents such 
as 1,2- dime thoxye thane or tetrahydrofuran/hexane at 
20 temperatures ranging from -100°C to ambient temperature, 
according to the method of Dow, J. Org. Chem. 55, 386 
(1990) to give 0-ketoester (287). 
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Scheme 50. 
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288 : J = H, halogen 
289 : J « dJialogen 

5 

Compound (287) serves as a substrate for both mono- and 
dihalogenation. The a-monochloro analog of (288) , where 
J is each chlorine and hydrogen, can be prepared by 
controlled halogenation reactions with reagents like N- 

10 chlorosuccinimide or thionyl chloride in am inert 

halogenated solvent and at temperatures ranging from 
-20°C to the reflux point of the selected solvent 
according to the methods of Utile, J. Am. Chem. Soc. 83, 
1460 (1961); and DeKimpe et, al., Synthesis 2, 188 

15 (1987). The aa-dihalo analog (289) where J is chloro is 
available from halogenation with molecular chlorine in a 
halogenated solvent at temperatures of -20°C or higher 
according to the method of Bigelow and Hanslick, Org. 
Syn. Coll. II, 244 (1943). Reagents such as N- 

20 f luorobis [ (trif luoromethyl) sulfonyl] imide are useful for 
the preparation of mono- and difluoro analogs (288) and 
(289) by reacting the appropriate stoichiometry of this 
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reagent with (287) in a halogenated solvent at 
temperatures of -7 8°C or higher according to the method 
of Resnati and DesMarteau, J". Org. Chem. 56, 4925 
(1991) . Deprotection of substituent X of the 
5 halogenation products (288) and (289) can provide the 
corresponding thrombin inhibitors. 

Compounds of formula (287) also serves as a 
substrate for the preparation of tricaxbonyl derivatives 
such as (285) (Scheme 49). Condensation of (287) with 
10 an aldehyde, such as benzaldehyde, gives an 0-ene-a.r- 
dione. This ene-dione can be oxidatively cleaved with 
reagents like ozone or periodate to give tricarbonyl 
analog (285) . 

The preparation of the mono- and dihalomethylketone 
15 thrombin inhibitors is outlined in Scheme 51. The 

intermediates formed in the preparation of the a-mono- 
and «,a-dihalo-0-ketoester thrombin inhibitors of Scheme 
49 can be used in these preparations. 

20 Scheme 51. 

r 3 o 9 r 3 o Q 

X X 

288 : J = halogen, H 282: J = dihaJogen 

289 : J = dihaJogen 279 : J = halogen, H 

The decarboxylation of these halogenation products, 
25 (288) and (289), can be effected by saponification of 
the ester with mild aqueous base such as potassium 
carbonate or sodium hydroxide in water miscible solvents 
like an alcohol, tetrahydrofuran or N,N- 
d i met hy 1 f ormamide , followed by adjusting the pH to a 
30 range of 4 to 6. This mixture can be either stirred at 
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ambient temperatures or heated at various temperatures 
up to the reflux point of the solvent chosen until the 
formation of (279) or (282) is complete and is similar 
to that reported in Matsuda et. al., Tetrahedron Lett. 
5 30, 4259 (1989). Removal of protecting group(s) can 
provide thrombin inhibitors corresponding to (279) or 
(282) . 

A process for the preparation of the boropeptide 
thrombin inhibitors of this invention from intermediates 

10 (291) and (292) is disclosed in Scheme 52. Compound 
(291) serves as a starting point for isothiouronium 
thrombin inhibitors (296) and (297). The boronic ester 
(296)* is prepared by stirring a solution of (291) and 
thiourea in an inert polar solvent, such as an alcohol 

15 or tf,tf-dimethylformamide, at temperatures ranging from 
ambient to the reflux temperature of the selected 
solvent. It is understood that a boronic acid ester 
like compound (296) is an effective thrombin inhibitor, 
however, it may be transformed to the corresponding free 

20 boronic acid (297) without a loss of biological 

activity. Compound (297) is derived from the boron 
ester (296) by transesterif ication under equilibrium 
conditions. 

25 Scheme 52 
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Thus stirring ester (296) with an excess of an alkyl- or 
aryl boric acid in a biphasic mixture of neutral or 
5 acidic water and an immiscible solvent, such as ethyl 
ether or toluene, gives (297) after several hours at 
ambient temperature. The conditions generally preferred 
use 5 to 10 equivalents of phenylboric acid in ethyl 
ether /water at neutral pH. Thrombin inhibitors (293) to 

10 (299) are obtained by reduction of an azide intermediate 
prepared from (291) or (292). The azide intermediate is 
prepared by heating either (291) or (292) with an 
inorganic azide, such as sodium or potassium azide, in 
an anhydrous polar aprotic solvent, such as acetone, 

15 dimethylformamide or methyl sulfoxide at temperatures 
ranging from ambient to 130°C. Alternatively, phase 
transfer conditions may be employed to prepare the azide 
intermediate from (291) or (292) . For example, a 
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tetraalkylammonium azide in a non-polar aprotic solvent, 
such as tetrahydrofuran or toluene, or a crown ether and 
inorganic azide in biphasic mixtures of water and an 
imm iscible solvent, such as benzene, toluene or xylene, 
5 can be stirred at room temperature or heated up to the 
reflux point of the selected solvent. The primary 
a m i n es (293) and (294) are most conveniently obtained 
from the catalytic hydrogenation of the azide in an 
inert solvent, such as an alcohol, ethyl acetate or 
10 tetrahydrofuran with a transition metal catalyst such as 
platinum or palladium on carbon under an atmosphere of 
hydrogen gas. A variety of alternative methods are also 
useful and can be found in the monograph by Hudlicky 
(1984, pp. 76). The acid salt of the resulting amines 
15 (293) and (294) may be formed by the addition of one 
equivalent of the desired acid to the hydrogenation 
mixture. Phenylboric acid mediated hydrolysis of esters 
(293) and (294) gives the free boronic acid thrombin 
inhibitors (298) and (299), compounds of formula (I) of 
20 the invention. 

Compounds containing a primary guanidine or W- 
alkyl guanidine functionality may be prepared by the 
"alternative process outlined in Scheme 52. As 
illustrated with primary amine (293), the traiisf ormation 
25 to (295) is effected with a guanidinylation agent, such 
as an S-alkyl thiourea, aminoiminome thane sulfonic acid 
reported by Miller and Bischoff Synthesis 9, 777 (1986), 
cyanamide reported by Kettner et al. (1990) or their N- 
alkyl derivatives. This mixture is stirred at room 
30 temperature or higher with a base, such as potassium 

carbonate, triethylamine or wyiy-dimethylaminopyridine in 
an inert solvent like water, alcohol, N,N- 
dimethylformamide or acetone. The guanidine boronic acid 
esters (295) can be deesterified to give the 
35 corresponding boronic acid (300) by the phenylboric acid 
procedure described above. 
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5 



According to Scheme 53, the bromide (292) is 
converted to the corresponding alkylnitrile (302) upon 
exposure to the cyanide anion under a variety of 
conditions . 

Scheme 53 
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10 Effective methods include the use of potassium or sodium 
cyanides in polar apro tic solvents, such as N,N- 
dimethylf ormamide , methylsulf oxide, acetone or 
ethylmethyl ketone, at temperatures ranging from ambient 
up to the reflux point of the selected solvent. More 

15 useful, however, are conditions employing phase transfer 
agents such as tetrabutylammonium cyanide in a nonpolar 
aprotic solvent such as tetrahydrofuran or toluene; or a 
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biphasic mixture of a crown ether and an inorganic 
cyanide in water with an immiscible solvent like 
benzene, toluene or xylene. These mixtures can be 
stirred at ambient temperature or heated up to the 
5 reflux temperature of the selected solvent. An amidine 
like (303) is prepared by first treating nitrile (302) 
with a saturated solution of a mineral acid such as 
hydrogen chloride in an alcohol solvent at room 
temperature or lower. The intermediate 0-alkylimidate 

10 can be exposed to ammonia, or a primary or secondary 
amine under anhydrous conditions with or without an 
inert solvent. As illustrated in Scheme 5, compound 
(303) is produced by treating the O- alkylimidate formed 
from (302) with neat anhydrous ammonia at reflux. The 

15 free boronic acid (304) is obtained by 

transesterification of (303) with phenylboric acid in a 
mixture of water and diethyl ether. 
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EXAMPLE 1: N 1 - ( 4 - Phenylbenzoyl ) boroarginine (+)- 
Pinanediol, Bisulfite 

Part A: (+) -Pinanediol 4-br omo- 1 (R) - (4-phanvlbenzo- 
5 vl ) aminobut ane ■ 1 - boronate . To a solution of (+)- 
pinanediol 4 - bromo -1(H)- aminobutane - 1 - boronate 
hydrochloride (5.00 g, 13.6 mmol) in dichloromethane (50 
mL) at 0 °C was added 4 -phenylbenzoyl chloride (4.97 g, 
22.9 mmol) followed by tf-methylmorpholine (4 mL, 36 

10 mmol) . After l hour, the cooling bath was removed and 
the mixture stirred at room temperature for 2 hours. 
The mixture was then diluted with ethyl acetate and 
washed with 0.1 M hydrochloric acid, saturated sodium 
bicarbonate and saturated sodium chloride. The organic 

15 phase was dried over anhydrous magnesium sulfate, 

filtered and the filtrate concentrated in vacuo to 
afford 3.37 g (48%) of the desired amide, mass spectrum: 
(M+H>+ - 510/512; X H NMR (300 MHz, CDCI3) & (2H, d, J 
- 8.3), 7.84 (1H, bs), 7.6 <2H, d, J = 8.3), 7.44 (5H, 

20 m), 4.37 (1H, m) , 3.41 (1H, t, J « 6.9), 2.0 (10H, m) 

1.49 (3H, s), 1.38 (1H, m) , 1.29 (3H, s) , 0.91 (3H, s) . 

Part B: (+) -Pinan^inl 4-azido-l (R) - (4 -phenylbenzo- 
yl) aminobut ane - 1 - boronate . To a solution of (♦)- 

25 pinanediol 4-bromo- 1 (R) - (4 -phenylbenzoyl) aminobutane - 1 - 
* boronate (3.37 g, 6.60 mmol) in dimethylformamide (6 mL) 
was added sodium azide (547 mg, 8.41 mmol) . The 
resulting mixture was heated at 7 0 °C for 2 hours, 
cooled to room temperature, and diluted with ethyl 

30 acetate. The mixture was then washed with water, 
saturated sodium chloride and dried over anhydrous 
magnesium sulfate. Filtration, followed by 
concentration of the filtrate in vacuo gave 3.04 g (97%) 
of the desired azide, mass spectrum: (M+H) + = 473; X H 

35 NMR (300 MHz, CDCI3) cf7.89 (2H, d, J = 8.3), 7.75 (1H, 
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bs) , 7.3 (7H, m) , 4.32 (1H, m) , 3.32 (1H, m) , 2.0 (10H, 
m) 1.48 (3H, s), 1.3 (4H, m) , 0.9 (3H, s) . 

Part C: N 1 - (4- Phenylbenzovl ) boroorai thine ( + ) - 
5 pinanediol , hydrochloride . To a solution of ( +) - 

pinanediol 4 -azido- 1 (R) - (4 -phenylbenzoyl) aminobutane- 1 - 
boronate (3.04 g, 6.44 mmol) in methanol (30 mL) was 
added Pearlman's catalyst (Pd(OH) 2 /C, 200 mg> and 1 M 
hydrochloric acid (6.5 mL, 6,5 mmol). The mixture was 

10 placed on a Parr apparatus and hydrogenated at 50 psi 
for 3 hours. The mixture was filtered using Celite™, 
washed with methanol and the filtrate concentrated in 
vacuo. The resulting amorphous solid was dissolved in 
water and washed with ether. The aqueous phase was then 

15 concentrated in vacuo and crystallized from ethyl 
acetate -hexanes, giving 1.52 g (49%) of the desired 
amine hydrochloride, mass spectrum: (M+H) * = 447; mp: 
157-170 °C; J-H NMR (400 MHz, CDCl 3 /DMSO-d6) d9.88 (1H, 
bs), 8.18, (2H, d, J = 8.3), 8.13 (3H, bs) , 7.68 (2H, d, 

20 J - 8.3) , 7.61 (2H, d J - 7.0) , 7.45 (2H, d, J = 7.0) , 

7.37 (1H, d, J = 7.30), 4.20 (1H, d, J « 6.3), 2.99 (1H, 
m), 2.87 (2H, m), 2.31 (1H, m) , 2.13 (1H, m) , 1.84 (7H, 
m), 1.56 (1H, d, J = 10.0), 1.42 (3H, s) , 1.29 (3H, s) , 
0.89 (3H, s) . 

25 

Part D: N 1 - ( 4 - Phenylbenzoyl) boroarginine ( +) - 
pinanediol , bi sul f i t e . To a solution of N 1 - (4- 
phenylbenzoyl) boroorni thine ( +) -pinanediol , 
hydrochloride (80 mg, 0.17 mmol) in ethanol (2 mL) was 

30 added 4-dimethylaminopyridine (40 mg, 0.33 mmol). After 
15 minutes, amino iminomethanesulfonic acid (40 mg, 0.32 
mmol) was added and the resulting mixture heated at 
reflux for 3 hours. After cooling to room temperature, 
the mixture was filtered and the filtrate concentrated 

35 in vacuo. The residue was dissolved in chloroform and 
washed with 0.1 M hydrochloric acid, water and dried 
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over anhydrous magnesium sulfate. Filtration, followed 
by concentration of the filtrate In vacuo afforded 73 mg 
(84%) of the desired guanidine, mass spectrum: (M+H) + = 
489; X H NMR (400 MHz, CDCI3, 60 °C) d9.48 (1H, bs) , 8.10 
5 (2H, d, J = 8.1), 8.07 (1H, bs) , 7.75 (1H, bs) , 7.54 
(2H, d, J = 8.3), 7.48 (2H, d, J = 7.0), 7.35 (3H, m) , 
7.06 (4H, bs) , 4.19 (1H, bd, J= 8.3), 3.1 (2H, m) , 2.84 
(1H, m), 2.29 (1H, m) , 2.12 <1H, m) , 1.96 (1H, m) , 1.75 
<6H, m), 1.47 (1H, d, J - 10.2), 1.40 (3H, s) , 1.24 (3H, 
10 s) , 0.83 (3H, S) . 

EXAMPLE 34 : ( +) - Pinanediol 4 - ( Formamidino ) thio -1(J?) - (4- 
phenylbenzoyl ) aminobutane - 1 - boronate , Hydrobromide 

15 (+) -Pinanediol 4- (formamidino) thio -1 (JR) - (4- 

phenylbenzoyl) aminobutane- 1 -boronate , hydrobromide . To 
a solution of (+) -pinanediol 4-bromo-l (R) - (4-phenyl- 
benzoyl) aminobutane -1 -boronate (200 mg, 0.392 mmol) in 
methanol (3 mL) was added thiourea (120 mg, 1.58 mmol) . 

20 The reaction was stirred at room temperature for 3 days. 
The mixture was concentrated in vacuo, the residue 
dissolved in water and washed with ether. Concentration 
of the aqueous portion afforded 80 mg (35%) of the 
desired isothiourea, mass spectrum: (M+H) + = 506; NMR 

25 (300 MHz, CDCI3) d8.15 (2H, d, J = 8.4), 7.61 (2H, d, J 
= 8.4), 7.52 (2H, m) , 7.38 (3H, m) , 6.47 (1H, bs) , 4.23 
(1H, dd, J= 6.6, 1.9), 3.24 (1H, m) , 3.14, (1H, m) , 
2.96, (1H, m) , 2.32 (1H, m) , 2.15 (1H, m) , 1.99 (1H, m) , 
1.78 (6H, m), 1.48 (1H, d, J = 10.1), 1.42 (3H, s) , 1.27 

30 (3H, s) , 0.86 (3H, s) . 
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EXAMPLE 898: R - N 1 - ( 3 - Cyanome t hyl - 5 - phenylmethyl -1,2,4- 
triazol-l-yl) acetyl -borolysine, (+) -pinanediol ester, 
hydrochloride; X = -CH2NH2, R 13 = -CH2Ph f R 14 = - CH2CN, 
5 Y^,y2 = (*)-pin. 




Part A* Ethyl benzylimidate, hydrochloride. 

HC1 gas (17.1 g, 469 mmol, 1.1 eq) was slowly 

10 bubbled into a solution of phenylacetonitrile (50.00 g, 
427 mmol, 1 eq) in ethanol (27.6 mL, 469 mmol, 1.1 eq) 
at 0 °C. The reaction was put into the refrigerator 
over the weekend. After warming to room temperature, 
ether (300 mL) was added to the reaction mixture which 

15 had solidified and the contents were vigorously stirred 
at 0 °C to pulverize the mixture. The solid material 
was filtered while cold under an inert atmosphere and 
the filter cake rinsed with some more ether. The 
product was dried under high vacuum to yield 60.0 g (mp 

20 94.0-95.0 °C) of a white solid. A second crop yielded 
20.98 g (96.0-97 .5 °C) . 

cnr— on:^.— crty 

25 Part B. 3 - Cyanomethyl - 5 -phenylmethyl -1,2,4- 1 riazole . 

The imidate from part A (14.92 g, 91 mmol, 1 eq) 
was dissolved in ethanol (250 mL) and cooled to 0 °C 
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under an inert atmosphere, Cyanoacetohydrazide (9.06 g, 
91 mmol, 1 eq) dissolved as best possible in warm 
ethanoi was added, and the resultant mixture stirred at 
room temperature overnight. The mixture was filtered, 
5 and the filtrate concentrated to yield a gummy orange 
solid. Trituration from hexanes yielded 19.7 2 g of 
solid product acylamidrazone (MS detects (M+H) * = 216). 
This intermediate was heated neat (oil bath) at 17 0 °C 
under an inert atmosphere for 0.5 h to crack out water. 

10 The product was cooled to room temperature and dissolved 
in ethyl acetate. The solvent was dried (MgS04) and 
stripped to yield 11.89 g of an orange solid. Flash 
chromatography over silica gel in solvent systems 
consisting of 3:1 pentane/ ethyl acetate to 100% ethyl 

15 acetate to 4:1 chlorofona/methanol yielded 6.7 6 g (38%) 
of a light pink solid product; m.p. = 140.0-142.5 °C. 
NMR (DMSO-d 6 ) d 14.00-13.60 (bs, 1H) ; 7.40-7.10 (m, 
5H); 4.08 (s, 2H) i 4.05 (s, 2H) . MS: (M+H) + = 199. 



Part C. Ethyl ( 3 - cyanomethyl - 5 - phenylme thyl -1,2,4- 
triazol - 1 - y 1 ) acetate . 

The compound from part B (3.36 g, 17 mmol, 1 eq) 
was added portionwise to a mixture of DMF and 50 % NaH 

25 (0.81 g, 17 mmol, 1 eq) at 25 °C. After H 2 evolution 

had ceased, the mixture was heated a little with a heat 
gun to ensure complete deprotonation. The mixture was 
cooled to 0 °C and ethyl bromoacetate ( 1.88 mL, 17 
mmol, 1 eq ) was added. The reaction was allowed to 

30 warm to room temperature and was stirred overnight. 
Ethyl acetate was added and the mixture washed with 
water (5x) to remove the DMF. The organic layer was 
dried (MgS0 4 ) and stripped to yield 6.10 g of a reddish 



20 
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oil. Flash chromatography in 3:1 hexanes/ethyl acetate 
to 1:1 hexanes/ethyl acetate yielded 2.93 g of an amber 
oil which consisted of a 4:1 mixture of regioisomers as 
determined by NMR with the major isomer being depicted 
5 above. NMR (major isomer) (CDCI3) d 7.40-7.20 (m, 5H) ; 
4.68 (s, 2H); 4.25-4.05 (m, 4H) ; 3.84 (s, 2H) ; 1.23 
(t, 3H, J«7 Hz) . 




CO.H 



10 Part D. ( 3 * Cyanomethyl - 5 - phenylmethyl -1,2,4- 1 r iazol - 1 - 
yl) acetic acid. 

The product of part C (l.OOg, 3.52 mmol, 1 eq) , 
1.000 N NaOH (7.03 mL, 7.03 mmol, 2 eq) and methanol (10 
mL) were mixed and stirred at room temperature. After 

15 24h, the methanol was stripped and the aqueous mixture 
washed with ether (2x) . The aqueous layer was then 
acidified with cone. HC1 and extracted with ethyl 
acetate (3x) . The organic layers were combined, dried 
(MgS0 4 ) and stripped to yield 0.66 g of an off-white 

20 glass. MS (M+H) * = 257. 




Br 



Part E. ( + ) - Pinanediol 5 -bromo- 1 (R) - ( ( 3 - Cyanomethyl - 5 - 
phenylmethyl - 1 , 2 , 4 - 1 riazol - 1 - yl ) ace tamido ) pentane - 1 - 
25 boronate. 

N-methylmorpholine (0.42 mL, 3.86 mmol, 1.5 eq) was 
added to a solution of the product in part D (0.66 g, 



-157- 



WO 96/20689 



PCT/US95/16248 



2.58 mmol, 1 eq) in THF at 25 °C : The mixture was 
cooled to -20 °C and isobutylchlorof ormate (0.50 mL, 
3.86 mmol, 1.5 eq) in THF was added dropwise. In a 
seperate flask, pinanediol 5 -bromo - 1 - R - aminopent ane - 1 - 
5 boronate hydrochloride (0.98 g, 2.58 mmol, l eq) was 
dissolved in CHCI3 and cooled to -7 8 °C. Triethylamine 
(0.36 mL, 2.58 mmol, 1 eq) was then added and the 
mixture syringed immediately into the reaction flask 
with the mixed anhydride. The reaction was allowed then 

10 to warm to room temperature overnight. The next day, 
the precipitate was filtered off and the solids were 
rinsed with THF. The filtrate was stripped to yield 410 
mg of a white oil. Flash chromatography over silica gel 
in solvent systems consisting of 3:1 pentane/ ethyl 

15 acetate to 100% ethyl acetate to 4:1 chlorof orm/methanol 
yielded 300 mg of a clear, colorless viscous oil and 
only one regioisomer by NMR. MS (M+H)+ = 633 and 635. 
NMR (CDCI3) 3 7.40-7.10 (m, 5H) ; 6.13 <d, 1H, J=6 Hz); 
4.62 (s, 2H); 4.40-4.20 (m f 1H) ; 4.17 (s, 2H) ; 3.86 

20 (s, 1H); 3.50-3.20 (m, 3H) ; 2.40-2.10 (m, 2H) ; 2.10- 
1.75 (m, 4H); 1.75-1.10 (m, 13 H) ; 0.83 (s, 3H) . 



Hi 

Part F. ( + ) - Pinanediol 5 - azido - 1 (R) - ( ( 3 - Cyanomethyl - 5 - 
25 phenylmethy 1 - 1 , 2 , 4 - 1 r iazol - 1 - yl ) acetamido ) pentane - 1 - 
boronate. 

The product from Part E (300 mg, 0.52 mmol, 1 eq) , 
sodium azide (1.03 mmol, 2 eq) , and DMSO (5 mL) were 
mixed and stirred at room temperature under am inert 
30 atmosphere for 24 h. Ethyl acetate was added and the 
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mixture rinsed with water (5x) . The ethyl acetate layer 
was dried (MgS04) and stripped to yield 256 mg of a 
light amber oil. IR (neat) 2096 cm-l. NMR (CDC13) d 
7.40-7.10 (m, 5H); 6.15 (d, 1H, J=6 Hz); 4.62 (s, 2H) ; 
5 4.40-4.20 (d Of d, 1H, J=7, 2 Hz); 4.20-4.10 (m, 2H) ; 
3.85 (s, 2H); 3.40-3.10 (m, 3H) ; 2.50-1.40 <m, 9H) ; 
1.40-1.00 (m, 9 H); 0.84 (S, 3H) . 



10 Part G. (») -Pinanediol 5-amino-l (R) - ( (3-Cyanomethyl-5- 
phenylmethyl -1,2,4- triazol -1-yl) acetamido) pentane- 1 - 
boronate, hydrochloride salt. 

The product from Part F (250 mg, 0.46 inmol, 1 eq) 
and triphenylphosphine (157 mg, 0.6 mmol, 1.3 eg) and 

15 THF (5 mL) were mixed and stirred at room temperature. 
After 1 h, water (11 fiM, 0.6 mmol, 1.3 eq) was added and 
the mixture stirred overnight. After 24 h, the reaction 
was not finished, and thus 1.3 eq more equivalents of 
water were added and the reaction stirred for another 24 

20 h. The reaction was now complete and 1 equivalent of 
1.000 N HC1 was added. The reaction was then stripped 
and water was added and the reaction again stripped. 
Ethyl ether was added and the mixture stripped once 
more. The residue was dried under high vacuum to yield 

25 138 mg of a white glass. MS detects (M+H) + = 519 and 
385 (minus pinanediol) . Mass calculated for C28H40BN6O3: 
519.3255. Found: 519.3274. NMR shows a 1:1 mixture of 
pinanediol ester and free boronic acid. 
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H 




EXAMPLE 908: R-N 1 - (3- (lH-tetrazol-5-yl)methyl-5- 
phenylmethyl -1,2,4- triazol - 1 -yl) acetyl -boro lysine, ( ♦ ) - 
5 pinanediol ester, hydrochloride; X = -CH2NH2, R 13 = 
-CH 2 Ph, Rl* m -CH 2 -(CN4H), Y^Y 2 - (+) -pin. 




10 Part A. Ethyl (3- (N-triphenylmethyl) -lH-tetrazol-5- 
yl) methyl - 5 -phenvlmethyl - 1 1 2 , 4 - triazol -1-yl ) acetate 

The product from Example 360, part C (1.83 g, 6.44 
mmol, 1 eq) , tributyltin chloride (1.75 mL, 6.44 mmol, 1 
eq) , sodium azide (0.42 g, 6.44 mmol, 1 eq) , and xylenes 

15 (15 mL) were mixed and refluxed for 24h under an inert 
atmosphere. The mixture was cooled to room temperature 
and pyridine was then added (0,57 mL, 7.08 mmol, 1.1 eq) 
followed after 0.5 h by trityl chloride (1.97 g, 7.08 
mmol, l.l eq) . The following day, the reaction was 

20 worked up by adding ethyl ether and rinsing the mixture 
with water (3x) . The ether layer was dried (MgS04) , and 
stripped to yield 5.66 g of an amber oil." Flash 
chromatography in 3:1 pentane/ethyl acetate to 100% 
ethyl acetate over silica gel yielded 1.33 g of an amber 



-160- 



WO 96/20689 



PCT/US95/I6248 



oil which eventually crystallized. MS detects (M+H) + = 
570 and 328 (M+H-CPh 3 )+. 



Part B. (3- (N-Triphenylmethyl) -1H- tetrazol -5 -vl) methyl - 
5 - phenvlmethvl - l , 2 , 4 - tr iazol -1-vl) acetic acid . 

The product from part A (200 mg # 0.35 mmol, l e<j) , 
1.000 N NaOH (0.39 mL, 0.39 mmol, 1.1 eg) and THF (5 mL) 

10 were mixed and stirred at room temperature under an 
inert atmosphere for 24 h. The reaction was not 
finished and thus 0.5 eq more of 1.000 N NaOH were added 
and stirred overnight. Water was then added and the pH 
adjusted to 5 with IN HC1. The mixture was stripped to 

15 dryness. THe residue was stirred in ethyl acetate. 

Some solids were filtered and the filtrate was stripped 
to yield 190 mg of a white glass. NMR (CDC1 3 ) d 7.40- 
7.15 (m, 12 H) ; 7.15-7.00 (m, 8 H) ; 4.55 (s r 2); 4.40 
(S, 2H) ; 4.10 (s, 2H) . 



Part C. (+) -Pinanediol 5-azido-l (R) - ( (3- ( (N- 
triphenvl methvl) -1H- tetrazol- 5 -ylmethvl) -5-phenylmethyl- 
1,2,4- triaz ol - 1 - vl ) acetamido ) pentane - 1 - boronat e . . 




5 



20 
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The compound in paxt B was converted to the 
corresponding azidoboronic acid pinanediol ester by the 
methods disclosed in example 360, parts E and F. IR 
(neat) 2095 cm" 1 . NMR (CDCI3) d 7.45-7.20 (m, 12H) ; 
5 7.17 (d f 2H, J=7 Hz); 7.12 (d, 6H, J=7 Hz); 6.34 (d, 
1H, J=6Hz); 4.60 (s, 2H) ; 4.42 (s, 2H) ; 4.27 (d, 1H, 
J=7 Hz); 3.13 (t, 2H, J=2 Hz); 3-06 (q, 1H, J=7 Hz); 
2.40-2.10 (m, 2H) ; 2.01 (t, 1H, J=6 Hz); 1.95-1.70 (m, 
2H); 1.60-1.40 (m, 4H) ; 1.37 (s, 3H) ; 1.35-1.20 (m, 
10 5H); 1.16 (d, 1H, J-ll Hz) ; 0.82 (s, 3H) . MS detects 
(M+H) + - 830 and (M+H-CPh 3 ) +=588 . 



Part D. R-Nl- (3- (lH-tetrazol-5-yl)methyl-5- 
15 phenylmethyl - 1 . 2 , 4 - triazol - 1 -yl) acetyl -borolysine , ( +) - 

pinanediol ester, hydrochloride. 

The product from part C (135 mg, 0.16 mmol, 1 eq) , 

10% Pd on carbon (25 mg) , chloroform (39 fiL, 0.49 mmol, 
. 3 eq) and methanol (5 mL) were mixed and stirred under 
20 hydrogen under balloon pressure for 24 h at room 

temperature. The mixture was filtered through a Celite® 

cake rinsing the cake well with methanol afterwards. 

The filtrate was stripped to yield an off-white glass. 

This glass was triturated with ethyl ether to yield 
25 after drying 50 mg of an off-white solid. Mass calcd. 

for C28H41BN9O3: 562.3425. Found: 562.3413. NMR 

(DMSO-ds) d 8.75-8.50 (m, 1H) ; 7.40-7.10 (m, 5H) ; 4.87 

(bs, 2H); 4.30-4.00 (m, 5H) ; 2.96-2.60 (m, 3H) ; 2.40- 



H 




NN,*H0I 
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2.00 <m, 2H); 1.91 (t, 1H, J=6 Hz); 1.90-1.75 (m, 1H) ; 
1.75-1.10 (m, 14 H); 0.80 (s, 3H) . 




NH,44C! 



EXAMPLE 3458. R- N 1 - ( { 2 - phenyl - 4 - met hylpyr imidin - 5 - 
yl)carbonyl)borolysine, ( + ) -pinanediol ester, 
hydrochloride; X = -CH 2 NH 2 , R 13 = -Ph, R 14 = -CH 3 , R*5 = 
H, Yl,y2 . ( + )-pin. 




Part A. 2 - Phenyl - 4 - me thvlpyr imidin- 5 - carboxylic acid . 

The above compound was synthesized by the procedure 
of P. Schenone, L. Sansebastiano, L. Mosti J". 
15 Heterocyclic Chem. 1990, 27, 302 which is generally 

applicable to a wide variety of pyriraidine- 5 -carboxylic 
acids . 

Part B. R-N * - ( (2-phenyl-4-methylpyrimidin-5- 
20 yl)carbonyl)borolvsine, ( + ) -pinanediol ester, 

hydrochloride. 

The product was obtained using the procedures 

described in example 360, parts E and F and example 361, 

part D followed by prepatory TLC in 4:1 
25 chloroform/methanol. (M+H) + =477 . NMR (DMSO-d 6 ) d 8.86 

(S, 1H); 8.50-8.30 <m, 2H) ; 7.70-7.40 (m, 3H) ; 4.25 

(d, 1H, J=7 Hz); 2.90-2.70 (m, 3H) ; 2.64 (s, 3H) ; 

2.40-1.00 (m, 15H); 0.84 (s, 3H) . 
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EXAMPLE 3538. R-N 1 - ( (2-phenyl - 4-methylpyrimidin- 5 - 
yl ) carbony 1 ) boroargi n i ne , (+) -pinanediol ester, 
5 hydrochloride; X = -NH(C=NH) NH 2 , R 13 = -Ph, R 14 = -CH3, 
R 15 = H, Y^Y 2 = (+)-pin. 



Part A. R-Nl- ( (2- phenyl - 4 - methylpvrimidin - 5 - 
yl)carbonyl)boroorni thine, (+) -pinanediol ester, 

10 hydrochloride . 

The above intermediate was synthesized by the 
procedures described for example 361 using the 
appropriate starting materials. 
Part B . R-N 1 - ( (2- phenyl - 4 - me thylpyr imidin - 5 - 

15 yUcarbonyPboroarginine, (+) -pinanediol ester, 
hydrochloride . 

The product from part A (500 mg, 1 mmol, 1 eq) , 
formamidinesulfonic acid (224 mg, 1.8 mmol, 2 eq) , 4- 
( N , N - fl i me t hy lamino ) pyridine (220 mg, 1.8 mmol, 2 eq, and 

20 ethanol (20 mL) were mixed and refluxed under an inert 
atmosphere for 5 hours. Some solid material was 
filtered and the filtrate was stripped to yield a yellow 
glass. The glass was taken up in chloroform/ 0.1 N HC1. 
Solids precipitated. These were filtered and dried to 
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yield 144 mg of product as a white powder: mp 132 °C 
(dec. ) . (M+H)+=505. 

Mass calcd. for C27H3 8 BN 6 0 3 : 505.3086. Found: 
505.3098. NMR (DMSO-d 6 ) d 8.89 (s, 1H) ; 8.60-8.40 (m, 
5 2H); 8.05-7.80 (ra, 1H) ; 7.65-7.40 (ra, 3H) ; 7.40-6.80 
(m, 3H); 4.19 (d f 1H, J=7 HZ); 3.60-3.20 (m, 3H) ; 
2.85-2.40 (m, 4H) ; 2.40-1.95 (m, 1H) ; 1.95-1.00 (m, 16 
H) ; 0.80 (t, 3H) . 



Example 5926. N*- [ (4R) -2- (2-Phenyl) ethyl-Thiazoline-4- 
Carboxy] -R-borothioarginine- ( + ) -pinanediol ester 

par t A. (4R) - 2- ( 2 -phenyl) ethyl- thiazoline-4-carboxvlic 
15 acid ethyl ester. 

Cysteine ethyl ester hydrochloride {950 mg, 5.10 
nnnol) was added to a solution of ethyl (2 - 
phenyl) ethylimidate (900 mg, 5.10 mmol) [prepared by the 
method of North, M. ; Pattenden, G. Tetrahedron 1990, 46, 

20 8267] in EtOH (20 mL) at room temperature. The reaction 
mixture was stirred for 16 h and concentrated under 
reduced pressure. The residue was partitioned between 
H 2 0 (ca. 50 mL) and EtOAc (ca. 100 mL) and the layers 
were separated;, the aqueous phase was extracted with 

25 EtOAc (1 x 20 mL) . The combined organic layers were 
washed with saturated aqueous NaCl (1 x 50 mL) , dried 
(Na2S0 4 ) , and concentrated under reduced pressure to 
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give an oil which was purified by flash chromatography, 
elution with 3:1 hexanes - EtOAc, to afford 885 mg (66%) 
of the title compound as a colorless oil. X H NMR (300 
MHz, CDC1 3 ) 5 7.23 (comp, 5H), 5.05 (dd, 1H, J = 9.5, 
5 9.1 H2), 4.27 (dq, 2H, J = 7.0, 1.8 Hz), 3.55 (m, 2H) , 
2.97 (m, 2H), 2.86 (m, 2H) , 1.32 (t, 3H, J = 7.0 Hz); 
lrhs 264 (M + l, base) . 

Part B. (4R) -2- (2-phenvl)ethv l-thiazoline-4-carboxylic 
10 acid. 

A solution of lithium hydroxide monohydrate (96 mg, 
2.28 mmol) in H 2 0 (2 mL) was added to a solution of (4R) 
- 2 - (2 - phenyl) ethyl - thiazoline - 4 - carboxylic 
acid ethyl ester (400 mg, 1.52 mmol) in THF (8 mL) and 

15 MeOH (5 mL) . The reaction mixture was stirred at room 
temperature for 1 h at which time 2M aqueous HC1 was 
added until pH = 2 and the aqueous phase was extracted 
with EtOAc (2 x 30 mL) . The combined organic layers 
were washed with saturated aqueous NaCl (1 x 20 mL) , 

20 dried (MgS0 4 ) , and concentrated under reduced pressure 
to give 340 mg (95%) of the title compound as an oil. X H 
NMR (300 MHz, CDCI3) 6 7.22 (comp, 5H) , 6.86 (br S, 1H) , 
5.14 (dd, 1H, J= 9.5, 9.1 HZ), 3.64 (m. 2H) , 2.96 
(comp, 4H); LRMS 236 (M + 1, base). 

25 

Part C. (1R) -4-Bromo-l- t(4R) -2- ( 2- Phe nyl) ethyl - 
thiazoline-4-carboxlamido-l-boro nic acid- (+) -pinanediol 

ester . 

A solution of (4R> - 2 - (2 - phenyl) ethyl - 
30 thiazoline - 4 - carboxylic acid (335 mg, 1.43 mmol) and 
4 - methylmorpholine (0.47 mL, 4.28 mmol) in 10 mL of 
anhy drous THF at -20 °C was treated with i - butyl 
chloroformate (0.20 mL, 1.57 mmol) and stirred for 2 min 
after which a solution of (1R) - 4 - bromoaminobutane - 
35 l - boronic acid (+) - pinanediol ester (522 mg, 1.43 
mmol) in 4 mL of anhydrous DMF was added. The reaction 
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mixture was stirred at -20 °C for 15 min, warmed to room 
temperature over 18 h then poured into EtOAc (ca. 100 
mL) and washed with H 2 0 (3 x 25 mL), and saturated 
aqueous NaCl (1x25 nL), dried (Na 2 S0 4 ) and 
5 concentrated under reduced pressure. The residue was 
purified by flash chromatography, elution with 3:2 
hexanes - EtOAc, to give 306 mg (39%) of the title 
compound as an oil. LRMS 549, 547 (M + 1, base). 

10 Part D. n k- [ ( 4R) - 2 - ( 2 - Phenyl ) ethyl - Thiazoline - 4 - 
Carboxv] -R-borothioarcrinine- ( + ) -pinanediol ester. 

A mixture of (1R) . - 4 - bromo - 1 - [(4R) - 2 - (2 
- phenyl) ethyl - thiazoline - 4 - carbox] auaido - 1 - 
boronic acid (+) - pinanediol ester (295 mg, 0.54 mmol) 

15 and thiourea (82 mg, 1.08 mmol) in 10 mL of EtOH was 
heated at ref lux for 14 h then cooled to room 
temperature and concentrated under reduced pressure. 
The residue was purified by size exclusion 
chromatography on Sephadex LH - 20, elution with MeOH, 

20 to give a glass which was dissolved in 3 mL of THF and 
treated with Et 2 0 (ca. 10 mL) to give a solid that was 
washed with Et 2 0 (ca. 5 mL) and dried to afford 230 mg 
(68%) of the title compound. LRMS 543 (M + l f base) ; 
HRMS Calcd for C27H40BN4O3S2 : 543.2635. Found: 

25 543.2643. 

The compounds in the following tables were or can be 
synthesized by the methods discussed previously or by 
methods familiar to one skilled in the art. 

30 



-167- 



WO 96/20689 



PCT/US95/16248 



The compounds listed in Tables 1-61 may be prepared 
using the above exainples. It is understood that R 14 ' 1 * 
and R A " C in the tables correspond to independent R13 
groups as described within the scope of this 
5 application. 

Table l 




10 
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R* 


RB 
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17 
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307 CH2HH2 



308 CH 2 HH 2 



309 CH2NH2 



3X0 CH 2 NH 2 



3 IX CH 2 NH 2 



3X2 CH 2 NH 2 



3X3 CH 2 NH 2 



3X4 CH 2 NH 2 



3X5 CH 2 NH 2 



3X6 CH 2 NH 2 



3X7 CH2KH2 



3X8 CH2HH2 



CH 3 



CH 3 



CH3 



CH3 



CH3 



CH3 



CH3 



CH 3 



CH 3 



CH3 



CH3 



CH3 



CH 3 



H 
H 

H 

H 

3-thio 
phen- 

2- yX 

3- tHio 
ph. an- 
3-yl 

H 

H 

3- 

furan- 

2- yX 
3- 

furan- 

3- yl 
H 

H 

3-imid 
azoX- 

2- yX 

3- imid 
azol- 

4- yX 
H 



Ph 

2- (H2NSO2) - 
Ph 

A -fhi npVicm - 

2- yX 

4-fchiophen- 

3- yX 
H 



4-furan-2« 
yi 

4-furan-3- 
yi 

H 



4-imidazoX- 
2-yX 

4-imidazol- 

4-yX 

H 



4-pyrazoi- 
X-yl 



(+> -pin CJ 
(+) -pin CK 

(♦) -pin 

(♦) -pin 

<*)-pin 

(♦> -pin 

(+) -pin 
(+>-pin 
< + )-pin 

(+) -pin 

<+)-pin 
(♦)-pin 
(*)-pin 

(♦)-pin 

(+) -pin 
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319 CH 2 NH 2 



320 CH 2 HH 2 



321 CH 2 NH 2 



322 CH 2 NH 2 



323 CH 2 KH 2 



324 CH 2 MH 2 



325 CH 2 NH 2 



326 CH 2 HH 2 



327 CH 2 NH 2 



328 CH 2 NH 2 



329 CH 2 NH 2 



CH3 



CH 3 



CH3 



CH3 



CH 3 



CH3 



CH3 



CH 3 



CH 3 



CH 3 



CH 3 



H 4-pyrazol- <♦) -pin 
2-yl 

3-pyra H (♦) -pin 

zol-1- 

yi 

3-pyra H {♦) -pin 

zol-2- 

yl 

H 4 -pyrrol- 1- (+> -pin 

yi 

H 4 -pyrrol -2- (+) -pin 

yi 

3- H ( + ) -pin 

pyrrol 

-l-yl 

3- H (+) -pin 

pyrrol 

-2-yl 

H 4-(l,2 f 4- <+)-pin 

triazol-i- 

yi) 

H 4- (1,2,4- (*)-pin 

triazol-2- 
yi) 



3- H 
(1,2,4 

-tri 

azol- 

l-yl) 

3- H 

(1,2,4 

-tri 

azol- 

l-yl> 



<*)-pin 



(«■) -pin 
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330 CH 2 NH 2 



331 CH 2 NH 2 



332 CH 2 HH 2 



CH 3 



CH 3 



CH 3 



H 



333 CH 2 HH 2 



CH3 



334 CH 2 NH 2 



335 CH 2 NH 2 



336 CH 2 MH 2 



CH 3 



CH3 



CH3 



337 CH 2 NH 2 



CH 3 



338 CH 2 MH 2 



339 CH 2 NH 2 



340 CH 2 NH 2 



CH3 



CH3 



CH3 



3- 

(1,2,3 

-tri 

azol- 

l-yl) 

3- 

(1,2,3 
-tri 
azol- 
4-yl) 

H 
H 
3- 

tetra 
zol-l- 

yi 

3- 

tetra 
zol-5- 

yi 

H 
H 
R 



4-(l,2,3- 

triazol-1- 

yi) 

4-<l,2,3- 
triazol-4- 

yi) 



(+> -pia 



< + )-pin 



(♦) -pin 



H 



< + )-pin 



4-tetrazol- (+) -pia 
1-yl 

4 - tetrazol - ( ♦ ) -pia 

5- yl 

H (+) -pia 



H 



(+) -pin 



4-oocazol-2- (♦) -pin 

yi 

4-oxazol-4- (+) -pin 

yi 

4-oxazol-5- {+) -pin 

yi 
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341 CH 2 NH 2 CH 3 

342 CH 2 NH 2 CH3 

343 CH 2 NH 2 CH 3 

344 CH 2 KH 2 CH 3 

345 CH 2 NH 2 CH3 

346 CH 2 NH 2 CH3 

347 CH 2 NH 2 CH3 

348 CH 2 NH 2 CH 3 

349 CH 2 NH 2 CH3 

350 CH 2 NH 2 CH 3 

351 CH 2 KH 2 CH 3 

352 CH 2 NH 2 CH 3 

353 CH 2 NH 2 CH3 



3- H 

oxazol 

-2-yl 

3- H 

oxazol 

-4-yl- 

3- H 

oxazol 

-5-yl 

H 4-thiazol- 
2-yl 

H 4-thiazol- 

4- yl 

H 4-thiazol- 

5- yl 
3-thia H 
zol-2- 

yi 

3-thia H 

zol-4- 

yi 

3-thia H 
zol-5- 

yi 

H 4-pyridin- 

2- yl 

H 4-pyridin- 

3- yl 
3-pyri H 
din-2- 

yi 

3-pyri H 
din- 3- 
yi 
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(+) -pin 

(+>-pin 

(+) -pin 

(+) -pin 
(+) -pin 
(♦> -pin 
(+) -pin 

<*)-pin 

(♦> -pin 

(+)-pin 
(+)-pin 
<♦) -pin 

(+)-pin 
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354 CH2HH2 CH3 h 4-pyrimi 

din-2-yl 

355 CH2HH2 CH3 h 4-pyrimi 

din-4-yl 

356 CH2HH2 CH3 H 4-pyrimi 

din-5-yl 

357 CH2NH2 CH3 3-pyri H 

mi din - 
2-yl 

35B CH 2 HH2 CH3 3-pyri H 

mi din - 

4- yl 

359 CH 2 »H2 CH 3 3-pyri H 

midin- 

5- yl 

(+) -pin indicates ( + ) -pinanediol 
A: MS (M+H) * .« 489; 
B: MS (DCI - NH 3 ), 505 (M + H) + . 
C: MS (M+H)* = 490. 
5 D: MS (M+H) + = 506; 

E: rap 145-150 °C; MS (DCI - NH3) , Calc: 506, Found: 506. 
F: MS (DCI - NH 3 ), 522 (M ♦ H) + . 

G: HRMS (DCI - KH 3 ) , Calc: 534.2597, Found: 534.2609. 
H: HRMS (DCI - NH 3 ) , Calc: 534.2597, Found: 534.2605. 

10 I: HRMS (DCI - NH 3 ) , Calc: 534.2597, Found: 534.2609. 

J: [a] D = -14-85° (C = 0.606, MeOH) ; MS (CI - NH 3 ) , m/e 
(%) 537.2 (10.2, M+H - H 2 NCN) + ), 429.0 (42.8), 277.0 
(100); Anal. Calcd for C 3 oH 4 oBBrN 4 0 5 S : C, 54.64; H, 
6.11; N, 8.50; B, 1.64. Found: C, 54.52; H, 6.16; N, 

15 8.45; B, 1.60. 

K: [a] D = -15.07° (c = 0.604, MeOH) ; MS (CI - NH 3 ) , m/e 
(%) 593.2 (1.2, (M + H) + ), 568.3 (22, (M ♦ NH 4 - 
H 2 NCN) + ), 551.3 (100, (M+H - H 2 NCN) + ); Anal. Calcd for 
C 3 lH 4 2BBrN 4 0sS: C, 55.29; H, 6.29; N, 8.32; B, 1.61. 

20 Found: C, 55.15; H, 6.21; N, 8.22; B, 1.47. 



PCT/US95/16248 

(+)-pin 
(♦) -pin 
(+) -pin 
(♦) -pin 

(+) -Pin 

(♦) -Pin 
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L: [a] D = -14.12° (c = 0.602, MeOH) ; MS (DCI - NH 3 ) , 
m/e (%) 458 (100, (M + H)*); Anal. Calcd for 
C 24 H 37 BBrN 3 0 3 S: C, 53.54; H, 6.93; N, 7.81; B, 2.01. 
Pound: C, 53.75; H, 6.98; N, 7.74; B, 1.97. 
5 M: [al D = -14.21° (C = 0.556, MeOH); MS (CI - NH 3 ) , m/e 
(%) 472.2 (13.5, (M + H)*), 430.2 (100, (M + H - 
H 2 NCN)*), 278.0 (61.9); Anal. Calcd for C 2 sH 39 BBrN 3 0 3 S: 
C, 54.36; H, 7.12; N, 7.61; B, 1.96. Found: C, 54.50; 

H, 7.18; N, 7.83; B, 1.73. 

10 N: [aJ D = -13.79° (C = 0.602, MeOH); MS (DCI - NH 3 ) , 

m/e (%) 472 (100, (M + H)*), 430 (37, (M + H - H 2 NCN) ♦) ; 
Anal. Calcd for C 25 H 3 9BBrN 3 0 3 S: C, 54.36; H, 7.12; N, 
7.61; B, 1.96. Pound: C, 54.64; H, 7.17; N, 7.50; B, 

I. 74. 

15 O: [a] D - -13.19° (c = 0.364, MeOH); MS (CI - NH 3 ) , m/e 
(%) 486.2 (3.3, (M ♦ H) + ), 444.2 (87.1, (M + H - 
H 2 NCN) + ), 292.0 (100); Anal. Calcd for C 26 H 41 BBrN 3 0 3 S: 
C, 55.13; H, 7.30; N, 7.42; B, 1.91. Found: C, 54.99; 

H, 7.22; N, 7.29; B, 2.07. 

20 P: [a] D = -12.71° (c o 0.598, MeOH); MS (DCI - NH 3 ) , 

m/e (%) 486 (100, (M +• H) + ), 444 (16, (M + H - H 2 NCN) *) ; 
Anal. Calcd for C 26 H 41 BBrN 3 0 3 S: C, 55.13; H, 7.30; N. 
7.42; B, 1.91. Found: C, 55.09; H, 7.45; N, 7.40; B, 

I. 67 . 

25 Q: MS (DCI - NH 3 ), m/e (%) 514 (100, (M + H) + ), 472 

(16, (M + H - H 2 NCN) + ); Anal. Calcd for C 28 H 45 BBrN 3 0 3 S:. 
C, 56.57; H, 7.63; N, 7.07; B, 1.82. Pound: C, 56.19; 

H, 7.53; N, 6.97; B, 1.99. 

R: [a)D - "11.70° (c » 0.530, MeOH); MS (DCI - NH 3 ) , 
30 m/e (%) 512 (100, (M + H)*), 470 (40, (M ♦ H - H 2 NCN) + ); 
Anal. Calcd for C 28 H 43 BBrN 3 0 3 S : C, 56.77; H, 7.32; N, 
7.09; B, 1.82. Pound: C, 56.49; H, 7.38; N, 6.96; B, 

I. 75. 

S: HRMS (DCI - NH 3 ) , Calc: 577.3019, Found: 577.3025. 
35 T: [a] D = -8.31° (c = 0.614, MeOH); MS (DCI - NH 3 ) , m/e 
(%) 502 (100, (M + H) + ), 460 (28, (M + H - H 2 NCN) + ); 
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10 



15 



U: HRMS (OCI 
V: HRMS (DCI 
W: HRMS (DCI 



Anal. Calcd for C 2 6H4lBBrN 3 0 4 S : C, 53.62; H, 7.10; N, 
7.21; B, 1.86. Found: C, 53.61; H, 7.09; N, 7.20; B, 
1.78. 

NH 3 ), Calc: 513.2707, Found: 513.2702. 
NH 3 ) , Calc: 555.3165, Found: 555.3176. 
NH 3 ), Calc: 579.2812, Found: 579.2801. 
X: HRMS (DCI - NH 3 ) , Calc: 450.2962, Found: 450.2958. 
Y: HRMS (DCI - NH 3 ) , Calc: 640.3016, Found: 640.3022. 
Z: [a] D - -8.80° (C - 0.602, MeOH) ; MS (CI - NH 3 ) , m/e 
{%) 593.2 (1.3, (M + H - H 2 NCN) + ), 485.2 (42.7), 333.0 
(100); Anal. Calcd for C 34 H 48 BBrN 4 0 5 S : C, 57.07; H. 
6.76; N, 7.83; B, 1.51. Found: C, 57.17; H, 6.84; N, 
7.76; B, 1.41. 

AA: MS (CI - NH 3 ), m/e (%) 649.4 (1.9, (M + H) + ), 624.4 
(31, (M + NH 4 - H 2 NCN)+), 607.2 (100, (M + H - H 2 NCN) + ), 
455.0 (39), 444.0 (29.8); Anal. Calcd for 
C 35 H 5 oBBrN 4 0 5 S: C, 57.62; H, 6.91; N, 7.68; B, 1.48. 
Found: C, 57.37; H, 6.86; N, 7.64; B, 1.40. 





BB: 


HRMS 


(DCI 


- NH 3 ) i 


Calc: 


520.2805, 


Found: 


20 


SS. 


MS 


(DCI - 


NH3) , 


Calc: 


507, 


Found: 


507 . 




TT. 


MS 


(DCI - 


NH 3 ), 


Calc: 


534, 


Found: 


534. 




UU. 


MS 


(DCI - 


NH3), 


Calc: 


638, 


Found: 


638. 




W. 


MS 


(DCI - 


NH 3 ), 


Calc: 


618, 


Found: 


618. 




XX. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


489, 


Found: 


489. 


25 


YY. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


461, 


Found: 


461. 




ZZ. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


582, 


Found: 


582. 




AB. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


641, 


Found: 


641. 




AC. 


MS 


(DCI - 


NH 3 ), 


Calc: 


625, 


Found: 


625. 




AD. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


490, 


Found: 


490. 


30 


AE. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


534, 


Found: 


534. 




AF. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


504, 


Found: 


504. 




CB. 


MS 


(M+H) + 


, Calc: 


503.32, Found: 503.32. 




CD. 


MS 


(M+H) + 


, Calc : 


, Found : 


. (WITYAK) 




CE. 


MS 


(M+H) * 


, Calc: 


658, 


Found: 658. 




35 


CF. 


MS 


(M+H) + 


, Calc: 


638, 


Found: 638. 






CG. 


MS 


(M+H) * 


, Calc: 


669, 


Found: 669. 
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CH. MS (M+H) + , Calc: 609, Pound: 609, 

CI* MS (M*H)+, Calc: 604, Pound: 604. 

CJ. MS (M+H) + , Calc: 641 r Found: 641, 

CK. MS (M+H) + , Calc: 555, Found: 555. 

Table 2 




a* X Y Y A ,Y 2 Fhys Data 

365 CH 2 NH 2 CO (+) -pin 

366 CH 2 HH2 SO2 (+)-pin 

367 NHC (NH)NH2 CO (+) -pin 

368 NHC (NH) NH 2 S0 2 (+>-pin 

369 SC(NH)NH2 CO (+)-pin CC 

370 SC(NH)NH 2 S0 2 (*>-pin DD 

371 CH 2 NH 2 CO OH, OH 

372 CH 2 NH 2 S0 2 OH, OH 

373 NHC(NH)NH 2 CO OH, OH 

374 HHC(NH) NH 2 SO2 OH, OH 
37 5 SC (NH)NH 2 CO OH, OH 
376 SC (NH)HH 2 SO2 OH, OH 

10 CC: HRMS (DCI - NH 3 ) , Calc: 560.2390, Found: 560.2407 

DD: HRMS (DCI - NH 3 ) , Calc: 596.2060, Found: 596.2055. 
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Table 3 



O^NH 




EX X 

382 NH2 

383 SC(NH)NH 2 

384 SC(NH)NH 2 

385 NHC(NH)NH 2 

386 NHC(NH)NH 2 

387 NH 2 

388 SC(NH)NH 2 

389 SC(NH)KH 2 

390 NHC (NH)NH 2 

391 NHC (NH)NH 2 
EE: HRMS (DCI 
FF: HRMS (DCI 



t Y X ,Y 2 Rhys Data 

2 ( ♦) -pin 

2 (+)-pin EE 

1 (+> -pin PP 

2 (+)-pin 

1 (+>-pin 

2 OH, OH 
2 OH, OH 

1 OH, OH 

2 OH, OH 
1 OH, OH 

NH 3 ), Calc: 546.2597, Found: 546.2604, 
NH 3 ) , Calc: 534.2597, Found: 534.2609, 
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Table 4 



Y 1 
i 




EX 


X 




Fhys Data 


397 


CH 2 NH 2 


(♦) -pin 




39S 


NHC (mi) NH 2 


(♦)-pin 




399 


SC (NH)NH 2 


(+) -pin 


GG 


400 


CH 2 NH 2 


OH, OH 




401 


NHC (NH)NH 2 


OH, OH 




402 


SC (NH) NH 2 


OH, OH 




5 GG: HRMS* 


(DCI - NH 3 ), 


Calc: 532 


.2441, Found: 



Table 5 



10 




Ex 
403 
404 



X 

CH 2 NH 2 
NHC (NH)NH 2 



Y 1 #Y 2 

(+) -pin 
(♦) -pin 



Phys Data 
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405 SC(NH)NH 2 (*>-piH HH 

406 CH2NH2 OH, OH 

407 NHC (NH)NH 2 OH, OH 

408 SC(NH)HH 2 OH, OH 

HH: HRMS (DCI - NH3) , Calc: 532.2441, Found: 532.2452. 

Table 6 




Ex 


X 


yi,y2 


436 


NHC(NH)NH2 


(♦> -Pin 


437 


SC (NH)NH2 


{*) -pin 


438 


CH2NH2 


( +) -pin 


439 


NHC (NH)HH 2 


OH, OH 


440 


SC(NH)NH 2 


OH,OH 


441 


CH 2 NH 2 


OH, OH 



Ffays Data 



II 



II: HRMS (DCI - NH 3 ) , Calc: 480.2493, Found: 480.2492. 
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Table 7 

yl 

I 




EX 


X 


Y 


y*,y2 


Pfays Data 


447 


NHC (NH)NH 2 


O 


(♦) -pin 


WW 


448 


SC (NH)NH 2 


0 


(♦) -pin 


JJ 


449 


CH 2 NH 2 


O 


<+> -pin 




450 


NHC (NH)NH 2 


S 


<+> -pin 




451 


SC (NH)NH 2 


s 


(+) -pin 




452 


CH 2 NH 2 


s 


<+) -pin 




453 


NHC (NH)NH 2 


0 


OH, OH 




454 


SC (NH)NH 2 


0 


OH, OH 




455 


CH 2 NH 2 


0 


OH, OH 




456 


NHC (NH)NH 2 


s 


OK, OH 




457 


SC(NH)NH 2 


s 


OH, OH 




458 


CH 2 NH 2 


s 


OH, OH 




HRMS 


(DCI ~ NH3) , 


Calc: 


496.2441, 


Found: 496.2449. 


MS 


(DCI - NH3), 


Calc: 


345, Found: 


345. 
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Table 8 



Y 1 
i 




Ex 


X 


RB 


rC 


Y*,y2 


Phys Data 


464 


NHC(NH)NH 2 


H 


Ph 


(♦)-pia 




465 


NHC(NH)NH 2 


OBn 


H 


<♦) -pin 




466 


SC(NH)NH 2 


M 


Ph 


<+) -Pin 


KK 


467 


SC (NH)NH 2 


OBn 


H 


(+> -pin 


LL 


468 


CH2HH2 


H 


En 


(♦) -pin 


CL 


469 


CH 2 KH 2 


OBn 


H 


(+) -pin 




47 0 


NHC (NH)NH 2 


H 


Ph 


OH, 




471 


KHC (NH)NH 2 


OBn 


H 


OH, OH 




472 


SC (NH)NH 2 


H 


Ph 


OH, OH 




473 


SC(HH)NH 2 


OBn 


H 


OH, OH 




474 


CH 2 KH 2 


H 


Ph 


OH, OH 


CM 


47 5 


CH 2 NH 2 


OBn 


H 


OH, OH 




HRMS 


(DCI - NH3) , 


Calc: 


507. 


2601, Found: 


507.2592. 


HRMS 


(DCI - NH 3 ), 


Calc: 


537.2667, Found: 


537.2685. 



CL: Anal. Calc'd. for C27H36BN30 3 » (HC1) 1.7- (H 2 0) 2 .2- C, 
57.60; H, 7.54; CI, 10.70; N, 7.46. Found: C, 57.40; H, 
7.23; CI, 10.78; N, 7.53. MS (M+H) + : calc. 462, Found 
10 462. 

CM: MS(M*H) + : Calc: 328, Found: 328. 
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Table 9 



Y 1 
i 




Ex 


X 


y l, y 2 


476 


NHC (NH)NH 2 


(+) .pin 


477 


SCZKH)NH 2 


(♦) -pin 


47 8 


CH 2 NH 2 


<+> -pin 


479 


NHC (NH)NH 2 


OH, OH 


480 


SC(NH)NH 2 


OH, OH 


481 


CH 2 NH 2 


OH, OH 



5 MM: HRMS (DCI - NH 3 ) , CalC: 498.2233, Found: 498.2231. 



Table 10 



Y 1 



10 




Ex 


X 


W l 


W 2 


R3 


Y A ,Y 2 Phys Data 


482 


NHC (NH)NH 2 


N 


CH 


H 


(♦)-pin 


483 


5C(NH)NH 2 


N 


CH - 


< H 


( +) -pin NN 


484 


CH 2 NH 2 


N 


CH 


H 


(♦> -pin 
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485 


Wt»r» *TU_ 

UrlC \aH) KH 2 


CH 


486 


SC (NH) N«2 


CH 


487 


CH2NH2 


CH 


488 


NHC (NH) NH2 


N 


489 


SC (NH) HH2 


N 


490 


CH 2 NH 2 


21 


491 


NHC(KH)NH 2 


CH 


492 


SC <NH)NH 2 


CH 


493 


CH2HH2 


CH 


NN: 


HRMS (DCI - 


NH 3 ) , 


00: 


HRMS (DCI - 


NH 3 ) , 



5 

X 



EX X 

499 NHC(NH)NH2 

500 SC(NH)NH 2 

501 CH2NH2 

502 NHC(NH)NH2 

503 SC(NH)NH 2 

504 CH 2 NH 2 

PP: HRMS (DCI - NH 3 ) , 



PCT/US95/16248 



N 


JrO. 


V w pxu. 


N 


nu 
jrH 


I # pin 


N 


fh 


I ^1 pin 


CH 


H 


OH, OH 


CH 


H 


OH, OH 


CH 


H 


OH, OH 


N 


Ph 


OH, OH 


N 


Ph 


OH, OH 


N 


Ph 


OH, OH 



CalC: 481.2445, Found: 481.2442. 
CalC: 557.2758, Found: 557.2754. 

Table 11 



Y 1 

I 




yl,Y 2 Phys Data 

(+)-pin 

(+)-pin PP 
( +) -pin 
OH, OH 
OH, OH 
OH, OH 

Calc: 5481.2445, Found: 481.2440. 
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Table 12 




5X0 



X 

SC(NH)NH 2 



R3 
H 



(+) -pin 



Phys Data 
QQ 



5 QQ: HRNS {NH3 -CI/DEP) , Calc: 503.3193, Found: 503.3199, 



Table 13 



10 




Ex 


m, X 


R* 


RB 




y*,y 2 


516 


2, 


H 


NHCO- 


H 


(♦)-pin 




SC(NH)NH 2 




(CH 2 ) 2 Ph 




517 


2, 


H 


Ph 


H 


(+)-pin 




SC (NH)NH 2 










518 


2, 


H 


OPh 


Ph 


(♦) -pin 




SC (NH)NH 2 








519 


1, 


H 


H 


4- 


(■»•) -pin 




SC (NH)NH 2 






pyridyl 




520 


1, 


COPh 


H 


a 


(♦) -pin 




NHC (NH) NH2 
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521 3, 

NHC (HH) NH2 

522 3, 

NHC (NH) NH2 



RR: HRMS (DCI-NH3) , Calc: 605-333, Pound: 605.3325. 
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Table 14 

R 14 

l^l © < ^ 

R 13 H v ~^\ 



Ex 


X 


m 






yly2 


528 


CH2NH2 




Ph 




% * 1 pxn 


529 


CH 2 NH 2 


1 


Ph 


Methvl 


\ t 


530 


CH2NH2 


1 


Ph 


Ethyi 


1 ^ ) pin 


531 


CH 2 NH 2 


x 


Ph 


a rfupyi 


\ * / pin 


532 


CH 2 NH 2 


1 


Ph 


n ■ Butyl 


\ / pin 


533 


CH 2 NH 2 


1 


Ph 




\ / pin 


534 


CH2NH2 


1 


Ph 


CH2 (SO) CH3 


i T / pin 


535 


CH 2 NH 2 


1 


Ph 


CH2 (S02) CH3 


i T / pin 


536 


CH2NH2 


1 


Ph 


CH 2 CH 2 SCH3 


(♦) -pin 


537 


CH 2 NH 2 


1 


Ph 


CH 2 CH2 (SO) CH3 


{+) -pin 


536 


CH2NH 2 


1 


Ph 


CH2CH2 (SO) 2CH3 

mm m * mm «2 


(♦) -pin 


539 


CH 2 NH 2 


1 


Pn 


CH 2 CN 


(+) -pin 


540 


CH 2 NH 2 


1 


Ph 


CH 2 CH 2 CN 


( ♦ ) - pin 


541 


CH 2 NH 2 


1 


Ph 


CH 2 CH 2 CH 2 CN 


( + ) -pin 


542 


CH 2 NH 2 


1 


Ph 


CF 3 


O-pin 


543 


CH 2 NH 2 


1 


Ph ' 


CF 2 CF 3 


(♦) -pin 


544 


CH 2 NH 2 


1 


Ph 


CF 2 CF 2 CF 3 


(♦)-pin 


545 


CH 2 NH 2 


1 


Ph 


CF 2 CF 2 CF 2 CF 3 


(♦) -pin 


546 


CH 2 NH 2 


1 


Ph 


F 5 -Ph 


(-)-pin 


547 


CH 2 NH 2 


1 


Ph 


CH 2 C0 2 H 


(♦>-pin 


546 


CH 2 NH* 2 


1 


Ph 


(CH 2 ) 2 00 2 H 


(♦)-pin 


549 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 3 00 2 H 


(♦)-pin 
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CH 2 NH 2 


1 


Ph 


CH 2 CN4H 


(♦)-pin 
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CH 2 NH 2 


1 


Ph 


(CH 2 ) 2 CN 4 H 


(♦)-pin 


552 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 3 CN4H 


<*)-pin 
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CH 2 NH 2 


1 


Ph 


CH 2 N0 2 


(♦>-pin 


554 


CH 2 NH 2 


1 


Ph 


(CH 2 >2N02 


(♦)-pin 


555 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 3 N02 


(♦>-pin 
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1 


Ph 
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CH2NH2 


1 


Ph 


558 


CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH 2 NH 2 


1 


Ph 
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CH2NH2 


1 


Ph 


567 


CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH 2 NH 2 


1 


Ph 


57 0 


CH 2 NH 2 


1 


Ph 
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CH2NH2 


1 


Ph 
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CH2NH2 


1 


Ph 


573 


NH{C-NH)NH 2 


• 1 


Ph 


574 


NH(C-NH)NH 2 


1 


Ph 


575 


NH(ONH)NH 2 


1 


Ph 


57 6 


NH(C-NH)NH 2 


1 


Ph 


577 


NH(C-NH)NH 2 


1 


Ph 


57 8 


NH(C»NH)NH2 


1 


Ph 


579 


NH (C-NH) NH2 


1 


Ph 


580 


NH (C—NH) NH2 


1 


Ph 


581 


NH(C-NH)NH 2 


1 


Ph 


582 


NH (C— NH) KH 2 


1 


Ph 


583 


NH (C— NH) NH 2 


1 


Ph 


584 


NH(C-NH)NH 2 


1 


Ph 


585 


NH (C— NH) NH 2 


1 


Ph 


586 


NH (C"»NH) NH 2 


1 


Ph 


587 


NH (C— NH) NH2 


1 


Ph 


588 


NH (C-NH) NH 2 


1 


Ph 


589 


NH (C— NH) NH2 


1 


Ph 


59 0 


NH(C-NH)NH 2 


1 


Ph 


591 


NH{C-NH)NH 2 


1 


Ph 


592 


NH(C-NH)NH 2 


1 


Ph 


593 


NH(C-NH)NH 2 


1 


Ph 


594 


NH(C-NH)NH 2 


1 


Ph 
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NH(C-NH)NH 2 


1 


Ph 





f + ) - nin 

V T / pA4«l 


\ Cii2 ' 2^** 


1 ♦ ) pin 


[ CH2 ) 3°** 


/ -pin 


CH 2 C02" Q 


l*j -pin 


I CH2 J 2 <-A^2TO» 


{*) "pin 


{ Cn 2 / 3 W^2 we 


(♦) -pin 


ph 


(♦) -pin 




piu «JJ 


pn 1 CM2 ; 2 


1* / -pin 


3*N02~P« 


1 ♦ / - pxn 


4-N02"Pn 


i* 1 pin 


3 ■ CO2** * 


-pin 




t ♦ J pin 




{ + ) -pin 








\ * ; pin 


4 - \ HOCnj / r « 


v^; -pin 


H 


i*/ pin 
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-pin 


Ethyl 


; -pin 


n- Propyl 


\ ♦ ; - pm 


n- Butyl 


I* ; -pin 


CH2SCH3 


{* ) -pin 


un 2 l&UJ U13 


\* 1 pin 


PH-* f qo^ 1 PH-> 
w>2 »*^2' ^**3 


V * / pin 


U12 w»2** ^"** 3 


{ * ) -pin 


PH-*PH** ISO) PHi 


f + ) - Din 


ph-*ph*> fso) -.rw-j 


V ; pin 


PH~PW 


» / pin 


PH-»PH-*PN 


\ T / pj»xi 


PH ** PH -» PH *> CTJ 


/ + \ • ni n 


3 


V * ; pin 


2*~* 3 


\ ^ / pin 


PIT** PT?^ 
v.c 2*-* 2 r 3 


l T y pin 


CF2CF2CF2CF3 


{♦) -pin 


F 5 -Ph 


C)-pin 


CH 2 C0 2 H 


(*) -pin 


(CH 2 )2C02H 


<+>-pin 


(CH 2 >3C02H 


(♦) -pin 


CH2CN4H 


(+) -pin 
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596 NH(ONH)NH 2 

597 NH(C-NH)NH 2 

598 NH(C-NH)NH 2 

599 NH(C-NH)NH 2 

600 NH(C-NH)NH 2 

601 NH(C-NH)NH 2 

602 NH(ONH)NH 2 



603 


NH(ONH)NH 2 


604 


NH (C-NH)NH 2 


605 


NH{C-NH)NH 2 


606 


NH(C-NH)NH 2 


607 


NH (C— NH) NH 2 


609 


NH{C-NH)NH 2 


610 


NH(ONH)NH 2 


611 


NH (C— NH)NH 2 


612 


NH(C«NH)NH 2 


613 


NH(C-NH)NH 2 


614 


NH (C-NH) NH 2 


615 


NH(ONH) NH 2 


616 


NH (C— NH) NH 2 


617 


CH 2 NH 2 


618 


CH 2 NH 2 


619 


CH 2 NH 2 


620 


CH 2 NH 2 


621 


CH 2 NH 2 


622 


CH 2 NH 2 


623 


CH 2 NH 2 


624 


CH 2 NH 2 


625 


CH 2 NH 2 


626 


CH 2 NH 2 


627 


CH 2 NH 2 


628 


CH 2 NH 2 


629 


CH 2 NH 2 


630 


CH 2 NH 2 


631 


CH 2 NH 2 


632 


CH 2 NH 2 


633 


CH 2 NH 2 


634 


CH 2 NH 2 


635 


CH 2 NH 2 


636 


CH 2 NH 2 
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1 


Ph 


(CH->) 


\ * 7 pin 


1 


Ph 


(GH 2 ) 3CN4H 


i T / pin 


1 


Ph 


CH 2 N0 2 


1 ^ / pin 


1 


Ph 


(CH 2 ) 2 N0 2 


\ w i pin 


1 


Ph 


(CH 2 ) 3N0 2 


1 w pin 


1 


Ph 


CH 2 OH 


( ♦ ) -nin 


1 


Ph 


(CH 2 ) 2 OH 




1 


Ph 


(CH 2 ) 3 OH 


(+\ .nin 


1 


Ph 


CH 2 00 2 Me 


\ T / piii 


1 


Ph 


(CH 2 ) 2 C0 2 Me 


\ / pin 


1 


Ph 


(CH 2 ) 3 00 2 Me 


(♦ ) -nin 

\ / pin 


1 


Ph 


Ph 


l^J pin 


1 


Ph 


3-N0 2 -Ph 


i T / pin 


x 


Ph 


4-N0 2 -Ph 


w / pin 


1 


' Ph 


3-C0 2 H-Ph 


(♦ ) -pin 


1 


Ph 


4-C0 2 H-Ph 


\ T # pin 


1 


Ph 


3-CN4H-PI1 


\ T / pm 


1 


Ph 


4-CN 4 H-Ph 


/♦ > -nin 


1 


Ph 


3- (HOCH 2 ) -Ph 


\ / pin 


x 


Ph 


4- (HOCH 2 ) -Ph 


I ♦ / - pin 


1 


Ph 


H 


OH OH 


1 


Ph 


Methyl 


oh oh 


1 


Ph 


Ethyl 


OH, OH 


1 


Ph 




OH OH 


1 


Ph 


n- Butyl 


OH, OH 


1 


Ph 


CH 2 SCH 3 


OH, OH 


1 


Ph 


CH 2 (SO) CH 3 


OH, OH 


1 


Ph 


CH 2 (S0 2 )CH3 


OH OH 
wn, vn 


1 


Ph 


CH 2 CH 2 SCH 3 


OH, OH 


1 


Ph 


CH 2 CH 2 (SO) CH3 


OH, OH 


1 


Ph 


CH 2 CH 2 (SO) 2 CH 3 


OH, OH 


1 


Ph 


CH 2 CN 


OH OH 


1 


Ph 


CH 2 CH 2 CN 


OH, OH 


1 


Ph 


CH 2 CH 2 CH 2 CN 


OH, OH 


1 


Ph 


CF 3 


OH, OH 


1 


Ph 


CF 2 CF 3 


OH, OH 


1 




2 3 


OH, OH 


1 


Ph 


CP 2 CF 2 CF 2 CF 3 


OH, OH 


1 


Ph 


F 5 -Ph 


OH, OH 


1 


Ph 


CH 2 CD 2 H 


OH, OH 
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637 




1 


fa 


638 




1 


pn 


639 




1 


DVi 

pn 


640 


LJl2*-* n 2 




DVi 

fa 


641 


v_H2****2 


1 


DVi 


642 


\— ii2*"* 1 2 


1 


PH 
rfl 


643 


L.n2 w * l 2 


1 


r*Il 


644 


i»H2£f**2 


1 


Pn 


645 




1 


DVt 

pn 


646 


uii2""2 


1 


Pa 


647 


v^n2 Mn 2 


1 


DVi 

pn 


646 . 


t,rl2"*»2 


1 


Pn 


649 


Ull2*«02 


1 


Pn 


650 


Utl2Wri2 


1 


pn 


651 


CH2NH2 


1 


D*» 

pn 


652 


v_n2«**2 


1 


pn 


653 


vjil2«**2 


1 


pn 


654 


\-ii2 ,w "2 


1 


pn 


655 


1*112"'** 2 


1 


DVi 

pn 


656 


rm«Mti« 
Un2Wtl2 


1 


pn 


657 


CH2NH2 


1 


pn 


658 


wii2"**2 


1 


pn 


659 


f«M_ VTTJ ^ 

L.rl2Nn2 


1 


pn 


660 


CH2NH2 


1 


pn 


661 


CH2* 4 **2 


1 


Pn 


662 


Nil \t*«MJ wri2 


1 


pn 


663 


Nil \ C™Nli J Nil 2 


1 


pn 


664 


Nil \ V.-™ Nil/ NH2 


l 


DVk 

pn 


66b 


Wn \ V»™»»I*J 1*112 


J. 


DV% 

pn 


tec 
O DO 


NH ( C— NH) NH-> 


1 


Ph 


007 


no v L"Mn / ix xi 2 


1 


DVi 

trn, 


668 




X 


DVi 
rll 


ceo 

DD7 


NH (C— NH) NH-> 


1 

-L 


Ph 


67 U 


no \ w 1* n / ix n 2 


1 

X 


DVi 

XT 11 


671 


NH (C—NH) NH2 


1 


Ph 


672 


NH{C-NH)NH 2 


1 


Ph 


673 


NH(C-NH)NH 2 


1 


Ph 


674 


NH(C-NH)NH 2 


1 


Ph 


675 


NH(C-NH)NH 2 


1 


Ph 


676 


NH(C-NH)NH 2 


1 


Ph 



(CH2) 2CO2H 


OH, 


OH 


(CH2>3C02H 


OH, 


OH 


CH20I4H 


OH, 


OH 


(CH2>2CN4H 


OH, 


OH 


(CH5) 3CN A H 


OH, 


OH 


CH2N02 


OH, 


OH 


(CH2)2N02 


OH, 


OH 


(CH2) 3NO2 


OH, 


OH 


CH2OH 


OH, 


OH 


(CH2) 2^H 


OH, 


OH 


(CH«?) tOH 


OH, 


OH 


CH2<X>2Me 


OH, 


OH 


(CH->) 900?Me 


OH, 


OH 




OH, 


OH 


Ph 


OH, 


OH 


PhCH2 


OH, 


OH 


Ph(CH^) -> 


OH, 


OH 


3-N02"Ph 


OH, 


OH 


4-N02*Ph 


OH, 


OH 


3 - CO2H - Ph 


OH, 


OH 


4 - CO2H - Ph 


OH. 


OH 


3-CN 4 H-Ph 


OH, 


OH 


4-CN 4 H-Ph 


OH, 


OH 


3- {H0CH2> -Ph 


OH, 


OH 


4- (HOCH2) - Ph 


OH, 


OH 


H 


OH, 


OH 


Methvl 


OH, 


OH 


Ethyl 


OH, 


OH 


n- Propyl 


OH, 


OH 


n- Butyl 


OH, 


OH 


CH2SCH3 


OH, 


OH 


CH 2 (SO) CH 3 


OH, 


OH 


CH2(S0 2 )CH 3 


OH, 


OH 


CH2CH2SCH3 


OH, 


OH 




OH, 


OH 


ai 2 CH2(SO)2CH3 


OH, 


OH 


CH 2 CN 


OH, 


OH 


CH2CH2CN 


OH, 


OH 


CH2CH2CH2CN 


OH, 


OH 


CF 3 


OH, 


OH 
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677 


NH(C-NH)NH 2 


1 


Ph 




oh oh 
un, un 


678 


NH(C-NH)NH 2 


1 


Ph 


& A A 


nu nu 
un , un 


679 


NH(C-NH)NH 2 


1 


Ph 


CFo CF •> CF 5 CF 3 


OH nu 
un $ un 


680 


NH(C-NH)NH 2 


1 


Ph 


Fs-Ph 


un t OH 


681 


NH{C-NH)NH 2 


1 


Ph 


CH 2 C0 2 H 


OH nu 

WH t On 


682 


NH(C-NH)NH 2 


1 


Ph 


(CH 2 ) 2 00 2 H 


oh nu 
un , un 


683 


NH(C-NH)NH 2 


1 


Ph 


(CH2)l00oH 

% / £ ***** * 


OH nu 


684 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CN4H 


nu r\zi 
un, On 


685 


NH { C— NH ) NH 2 V 


1 


Ph 


(CHo) oCNaH 


nu r\ti 
un , On 


686 


NH { C— NH ) NH 2 


1 


Ph 


(CH 2 ) 3CN4H 


oh nu 
un, un 


687 


NH(C-NH)NH 2 


1 


Ph 


CH 2 N0 2 


OH OH 

un t un. 


688 


NH ( C— NH ) NH 2 


1 


Ph 


(CH 2 ) 2 N0 2 


OH OH 
vfl r un 


689 


NH ( C— NH ) NH 2 


1 


Ph 


(CH 2 ) 3 N0 2 


OH, OH 


690 


NH (C— NH) NH 2 


1 


Ph 


CH 2 OH 


OH OH 
un , un 


691 


NH { C— NH ) NH 2 


1 


Ph 


(CH 2 ) 2 OH 


nu nu 
un , on 


692 


NH(ONH)NH 2 


1 


Ph 


(CH2>30H 


oh nu 
un, un 


693 


NH (C-NH) NH 2 


1 


Ph 


CH 2 C0 2 Me 


oh nu 
un , un 


694 


NH(C-NH)NH 2 


1 


Ph 


(CH?) ->COoMe 


nu nu 
un, On 


695 


NH(ONH)NH 2 


1 


Ph 


(CH9) -*GO?Me 


nu nu 
un, on 


696 


NH (C— NH) NH 2 


1 


Ph 


Ph 


nu nu 
on. On 


697 


NH (C— NH) NH 2 


1 


Ph 


PhCH 2 


On , On 


698 


NH{C— NH) NH 2 


1 


Ph 


Ph(CH 2 ) 2 


nu nu 
un-. On 


699 


NH(C-NH)NH 2 


1 


Ph 


3-N0 2 -Ph 


OH nu 
un , un 


700 


NH (C-NH) NH 2 


1 


Ph 


4-N0 2 -Ph 


OH nu 
un, un 


7 01 


NH (C-NH) NH 2 


1 


Ph 


3-C0 2 H-Ph 


nu oh 
un , un 


702 


NH (C— NH) NH 2 


1 


Ph 


4-C0 2 H-Ph 


nu nu 
un, on 


703 


NH (C— NH) NH 2 


1 


Ph 


3-CN4H-Ph 


OH, OH 


704 


NH { C— NH ) NH 2 


1 


Ph . 


4-CN 4 H-Ph 


OH, OH 


705 


NH (C— NH) NH 2 


1 


Ph 


3-<HOCH 2 )-Ph 


OH, OH 


706 


NH (C— NH) NH 2 


1 


. Ph 


4- (HOCH 2 )-Ph 


OH, OH 


707 


-8- (C-NH)NH 2 


1 


Ph 


H 


(*) -pin 


708 


-S- (C-NH)NH 2 


1 


Ph 


Methyl 


(+) -pin 


709 


-S- (C-NH)NH 2 


1 


Ph 


Ethyl 


(♦) -pin 


710 


-S- (C-NH)NH 2 


1 


Ph 


n- Propyl 




711 


-S- ( C— NH ) NH 2 


1 


Ph 


n- Butyl 


(♦) -pin 


712 


-S- (C-NH)NH 2 


1 


Ph 


CH 2 SCH 3 


(♦>-pin 


713 


--S- (C-NH)NH 2 


1 


Ph 


CH 2 (SO)CH3 


(♦)-pin 


714 


-S- (C-NH)NH 2 


1 


Ph 


CH 2 (S0 2 )CH 3 


(♦)-pin 


715 


-S-<C-*JH)NH 2 


1 


Ph 


CH2CH2SCH3 


<♦) -pin * 


716 


-S- {C-NH)NH 2 


1 


Ph 


CH 2 CH2<SO)CH3 


(♦> -pin 
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1 

1 


Ira 


TIB 
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1 

X 


t AM 
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1 

X 


Ph 


/ 2U 
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Ph 

It Al 


^ *9 1 


- S - ( C— NH ) NH-j 
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Ph 


/ 22 
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X 


Ph 


*7 1 1 


o \ L"wn / 


1 

X 


Ph 
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Ph 


■fie 
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9 v v"nn / 1*2 


* 
1 


Ph 
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X 


Ph 


727 
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■ o ■ \ s—^nn ) Lici2 


X 


Ph 


728 


O \ t-"*<Nfi J W«2 
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Ph 
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Ph 
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X 
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X 
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rfl 
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rli 
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D V L^MIl / AX 1*2 


X 


Ph 
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Ph 
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0 I w™ixri / *xn2 


1 


fa 


"J A A 
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Ph 
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Ph 


*7 4*7 
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Ph 
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Ph 


/ +y 


-8- { C—NH ) NH*? 


1 

X 


Ph 


*7 en 


-S- ( C— NH) NH-> 
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Ph 
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Ph 


756 


-S- (C-NH)NH 2 
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{♦) -pin 


CH 2 CN 


(♦) -pin 
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(O-pin 




4- (HOCH2) ~ ph 


(♦)-pin 




H 


OH, OH 


AX 


Methyl 


OH, OH 




Ethyl x 


OH, OH 




n- Propyl 


OH, OH 




n- Butyl 


OH, OH 




CK2SCH3 


OH, OH 




CH2(SO)CH3 


OH, OH 




CH 2 (S02)CH3 


OH, OH 




CH2CH2SCH3 


OH, OH 




CH 2 CH2(SO) CH 3 


OH, OH 




CH2CH2 (SO) 2CH3 


OH, OH 




CH 2 CM 


OH, OH 




CH2CH2CN 


OH, OH 




CH2CH2CH2CN 


OH, OH 




CF-a 


OH, OH 




CF2CF3 


OH, OH 




CF 2 CF 2 CF 3 


OH, OH 




CF2CF2CF2CF3 


OH, OH 




F S -Ph 


OH, OH 




CH2CO2H 


OH, OH 
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997 


CH 2 NH 2 


x 


PhCH 2 


(CHo) *>CO^H 


On, OH 


998 


CH 2 NH 2 


1 


PhCH? 


(CH-?) -aCX>->H 


OH, OH 


999 


CH 2 NH 2 


1 


PhCH2 




Oil, OH 


1000 


CH 2 NHo 


1 

1 


PhCH 2 


V v-*i 2 ; 2 v "**4 n 


OH, OH 


1001 


CH 2 NH 2 




PhCH 2 


*w«2/ 3** , 4 K * 


OH, OH 


1002 


CH 2 NH 2 




PhCH 2 


CH2N0 2 


OH, OH 


1003 


CH2NH2 


1 

X 


PhCH 2 


V un 2 / 2*™-'2 


OH, OH 


1004 


CH 2 NH 2 




PhCH 2 


\ *-**2 ' j^'VZ 


OH, OH 


1005 


CH 2 NH 2 




PhCH 2 


CH 2 OH 


OH, OH 


1006 


CH2NH5 


1 

1 


PhCH 2 


1 *»**2 / 2 


OH, OH 


1007 


CH2NH2 


1 


PhCH 2 




/*\ty At_r 

On, OH 


1009 


CH 2 NH 2 


1 


PhCH 2 


CH 2 00 2 Me 


ah at* 

On, On 


1009 


CH 2 NH 2 




PhCH? 


» w*»2 * 2 * 2* **" 


OH, OH 


1010 


CH 2 NH 2 


1 


PhCH2 




OH, OH 


1011 


CH 2 NH 2 


1 


PhCH 2 


Ph 


On, On 


1012 


CH 2 NH 2 


1 


PhCH 2 


PbCH 2 


OH, OH 


1013 


CH 2 NH 2 


1 


PhCH 2 


Ph f CH-> ) •» 


OH, OH 


1014 


CH 2 NH 2 




PhCH 2 


3-NOt Ph 


OH, OH 


1015 


CH 2 NH 2 




PhCH 2 


4 -N0 2 - Ph 


OH, OH 


1016 


CH 2 NH 2 




PhCH2 


3 - OO -»W - P>% 
■J w\y 2 ci * ** 


OH, OH 


1017 


CH 2 NH 2 


1 


PhCH 2 


4 - CO-»H - Ph 


OH, OH 


1018 


CH 2 NH 2 




PhCH 2 


3 - CN4H - Ph 


OH, OH 


1019 


CH 2 NH 2 


1 


PhCH2 


4 - CHiiH - Ph 


OH, OH 


1020 


CH2NH2 


1 


PhCH 2 


3- ( HOCH ~> ) - Ph 


On, On 


1021 


CH 2 NH 2 


1 


PhCH2 


4 - ( HOCHo ) - Ph 


On, On 


1022 


CH 2 NH 2 


1 


PhCH2 


P 


t*# -pin 


1023 


CH 2 NH 2 . 


1 


PhCH 2 


CI 


\ + 1 pin 


1024 


CH 2 NH 2 


1 


PhCH2 


Br 


\*J pin 


1025 


CH 2 NH 2 


1 


PhCH 2 


I 


v * / pin 


1026 


CH 2 NH 2 


1 


PhCH 2 


OOOH 


\ ^ / pin 


1027 


CH 2 NH 2 


1 


PhCH 2 


COOMe 


(♦) -oin 
\ / piu 


1028 


CH 2 NH 2 


1 


PhCH 2 


CHO 


\ ^ / pin 


1029 


CH 2 NH 2 


1 


PhCH 2 


OOMe 




1030 


CH 2 NH 2 


1 


PhCH 2 


N0 2 




1031 


CH5NH? 


1 


PhCHo 




\* 1 pin 


1032 


CH 2 NH 2 


1 


PhCH 2 ' 


ieopropyl 


<*>-pin 


1033 


CH 2 NH 2 


1 


PhCH 2 


3 -F- phenyl 


(♦)-pin 


1034 


CH 2 NH 2 


1 ■ 


PhCH 2 


3 -CI -phenyl 


(♦)-pin 


1035 


CH 2 NH 2 


1 


PhCH 2 


4 -Br- phenyl 


(♦>-pin • 


1036 


CH 2 NH 2 


1 


PhCH 2 


4-I-phenyl 


(♦)-pin 



AV 
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1037 CH 2 NH 2 


1 


PhCH 2 


iwJB 


GH3KH2 


1 


PhCH 2 




wu2 n 2 


1 


PhCH 2 




CH2NH2 


1 


PhCH 2 


1U41 




1 


PhCH 2 


1 v4* 


CH2NH2 


1 


PhCH 2 


1 




1 


PhCH 2 


1U»4 


Vara J A ^ 


1 


PhCH 2 






1 


PhCH 2 


1 n^fi 


CH2NH2 


1 


PbCB2 


1 HA"7 




1 


PhCH 2 


J. U% O 


CH2NH2 


1 


PhCH 2 


1 AiB 


v»**2* **2 


1 


PhCH 2 






1 


PhCH 2 


1 ftCl 
1U91 




1 


PhCH 2 




wj 2 2 


1 


PhCH 2 




m 2* *^ 2 


1 


PhCH 2 




wt»2*^ u 2 


1 


PhCH 2 






1 


PhCH 2 




CH2NH2 


1 


PhCH 2 




CHoNH? 


1 


PhCH 2 




CH 2 NH2 


1 


PhCH 2 




CH 2 NH2 


1 


PhCH 2 


1060 


CH 2 NH 2 


1 


PhCH 2 


1061 


CH 2 NH 2 


1 


PhCH 2 


1062 


CH 2 NH 2 


1 ' 


PhCH2 


X V O J 


CH2NH2 


1 


PhCH 2 


i ncA 

iwo% 


CH 2 NH 2 


1 


PhCH 2 




CH 2 NH 2 


1 


PhCH 2 


1066 


CH 2 NH 2 


1 


PhCH 2 


1067 


CH 2 NH 2 


1 


PhCH 2 


1068 


CH 2 NH 2 


1 


PhCH 2 


1069 


CH 2 NH 2 


1 


PhCH 2 


107 0 


2* * * * 2 


1 


PhCH 2 


1071 


CH 2 NH 2 


1 


PhCH2 


1072 


CH 2 NH 2 


1 


PhCH 2 


1073 


CH 2 NH 2 


1 


PhCH 2 


1074 


CH 2 NH 2 


1 


PhCH 2 


1075 


CH 2 NH 2 


1 


PhCH 2 


107 6 


CH2HH2 


1 


PhCH 2 



PCT/DS95/16248 



3 - CH-a - phenyl 


(♦) -pin 


3 -MftO- phmv3 


(♦)-pin 


7 . (TN • nhenvl 


(♦>-pin 




(♦) -pin 


J St \* piiuujf -A. 


(♦) -pin 


A-MC-iahenvl 


(♦) -pin 


3 - CF3 • phenyl 


(♦)-pin 


3 - CH38 - phenyl 


(♦)-pin 


3 - CH3SO - phenyl 


(♦) -pin 


3 - CH0SO0 - phenyl 


(♦) -pin 


3-N (Me) 2 "phenyl 


(♦) -pin 


1-MftOQ - phenyl 


{♦) -pin 




(♦) -pin 


3 - co 2 Me * phenyl 


(♦) -pin 


3 - cONH 2 -phenyl 


(♦) -pin 


CH->NHSOoCF"» 

^»«2**** 2 «S 


(♦) -pin 




{♦) -pin 


CHoCO^ - i - propyl 


{+) -pin 


CH 2 CHO 


(♦) -pin 


CH 2 CH 2 0Me 


{♦) -pin 


CHoCH?0 - i - propyl 


(♦) -pin 


CH 2 OC0Me 


(♦) -pin 


ch^oco - i - propyl 


{♦) -pin 


CH 2 OCO- Phenyl 


(♦) -pin 


CH 2 NHCOMe 


(♦) -pin 


CH 2 NHCO - i - propyl 


(♦> -pin 




OH, OH 


Cl ' 


OH, OH 


or 


OH, OH 


T 

•A- 


OH, OH 


COOH 


OH, OH 


COOMe 


OH, OH 


CHO 


OH, OH 


GOMe 


OH, OH 


N0 2 


OH, OH 


CM 


OH, OH 


ieopropyl 


OH, OK 


3 -F- phenyl 


OH, OH 


3 -Cl- phenyl 


OH, OH 


4 -Br -phenyl 


OH, OH 
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1077 


CH2NH2 


1 


PhCH 2 


4-I-phenyl 


OH, 


OH 


1078 


CH2MH2 


1 


PhCH 2 


3 -CH 3 -phenyl 


OH, 


OH 


1079 


CH2NH2 


1 


PhCH 2 


3 -MeO- phenyl 


OH, 


OH 


1080 


CH 2 NH 2 


1 


PhCH 2 


3 - CN- phenyl 


OH, 


OH 


1081 


CH2NH2 


1 


PI1CH2 


4 • CN " phenyl 


OH, 


OH 


1082 


CH 2 NH 2 


1 


PbCH2 


3 -NC- phenyl 


OH, 


OH 


1083 


CH 2 KH 2 


1 


PhCH 2 


4 -NC- phenyl 


OH, 


OH 


1084 


CH2NH2 


1 


PhCH 2 


3 -CF3- phenyl 


• OH, 


OH 


1085 


CH2NH2 


1 


PhCH 2 


3 -CH3S- phenyl 


OH, 


OH 


1086 


CH 2 NH 2 


1 


PhCH 2 


3 -CH3SO- phenyl 


OH, 


OH 


10 B7 


CH2NH2 


1 


PhCH 2 


3 - CH3SO2 - phenyl 


OH, 


OH 


1088 


CH 2 NH 2 


1 


PhCH 2 


3-N(Me) 2 -phenyl 


OH, 


OH 


1089 


CH 2 NH 2 


1 


PhCH 2 


3 - Me OO - phenyl 


OH, 


OH 


1090 


CH2NH2 


1 


PbCH 2 


3 -CHO- phenyl 


OH, 


OH 


1091 


CH2NH2 


1 


PhCH 2 


3 -C02Me- phenyl 


OH, 


OH 


1092 


CH 2 NH 2 


1 


PhCH 2 


3 -CONH2- phenyl 


OH, 


OH 


1093 


CH 2 NH 2 


1 


PhCH 2 


CH 2 NKS0 2 CF 3 


OH, 


OH 


1094 


CH 2 NH 2 


1 


PhCH 2 


CH 2 NHS0 2 CH3 


OH, 


OH 


1095 


CH 2 NH 2 


1 


PhCH 2 


CH 2 00 2 - i - propyl 


OH, 


OH 


1096 


CH 2 NH 2 


1 


PhCH 2 


CH 2 CHO 


OH, 


OH 


1097 


CH 2 NH 2 


1 


PhCH 2 


CH 2 CH 2 OMe 


OH, 


OH 


1098 


CH2NH2 


1 


PhCH 2 


CH 2 CH 2 0- i - propyl 


OH, 


OH 


1099 


CH2NH2 


1 


PhCH2 


CH 2 OCOMe 


OH, 


OH 


1100 


CH 2 NH 2 


1 


PhCH 2 


CH2OCO - i - propyl 


OH, 


OH 


1101 


CH 2 NH 2 


1 


PhCH 2 


CH2OCO- Phenyl 


OH, 


OH 


1102 


CH 2 NH 2 


1 


PhCH 2 


CH 2 NHCOMe 


OH, 


OH 


1103 


CH 2 NH 2 


1 


PhCH 2 


CH 2 NHCO - i - propyl 


OH, 


OH 


1104 


CH 2 NH 2 


1 


3,4-Di-F- 
PhCH 2 


CH 2 CN 


<♦>• 


•pin 


1105 


CH 2 NH 2 


1 


3,4-Di- 
Cl-PhCH2 


CH 2 CN 


< + )- 


•pin 


1106 


CH 2 NH 2 


1 


4-Br- 
PhCH 2 


CH 2 CN 


<♦)- 


pin 


1107 


CH 2 NH2 


1 


4-I-PhCH 2 


CH 2 CN 


<♦)- 


pin 


1106 


CH 2 NH 2 


j. 


A .Mr - 

* rats 
PhCH 2 


CH2CU 


f ♦ \ - 


pin 


1109 


CH 2 NH 2 


1 


2-MeO- 
PhCH2 


CH 2 CN 


<♦)- 


pin 


1110 


CH 2 NH 2 


1 


2-CN- 
PhCH 2 


CH2CN 


<♦>- 


pin 
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1111 CH 2 NH 2 1 2-NC- CH 2 CN <*)-pin 

PhCH 2 

1112 CH 2 NH 2 1 2-N0 2 - CH 2 Ctf (*)-pin 

PhCH 2 

1113 CH 2 NH 2 1 2-CF3- CH 2 ai (♦) -pin 

PhCH 2 

1114 CH 2 NH 2 1 2-MeS- CH 2 CN <+> -pin 

PnCH 2 

1115 CH 2 NH 2 1 3-MeSO- CH 2 CN (♦) -pin 

PhCH 2 

1116 CH 2 NH 2 1 3-MeSC^- CH 2 CN (♦) -pin 

PhCH 2 

1117 CH 2 NH 2 1 2-NH 2 - CH 2 CN (*)-pin 

PhCH 2 

1118 CH2NH2 1 3-NHMe- CH 2 CN (♦) -pin 

PhCH 2 

1119 CH 2 NH 2 1 2-CHO- CH 2 CN <«■) -pin 

PhCH 2 

1120 CH 2 NH 2 1 3-MeCO- CH 2 CN ("O-pin 

PnCH 2 

1121 CH 2 NH 2 1 2-Me0 2 C- CH 2 CN (*)-pin 

PhCH 2 

1122 CH 2 NH 2 1 2-KH2OC- CH 2 CN (♦) -pin 

PhCH 2 

1123 CH 2 NH 2 1 2-HOCH 2 - CH 2 CN <♦> -pin 

PhCH 2 

1124 CH 2 NH 2 1 3,4-Di-F- CH 2 CN OH, OH 

PhCH 2 

1125 CH 2 NH 2 1 3,4-Di- CH 2 CN OH, OH 

Cl-PhCH 2 

1126 CH 2 KH 2 1 4 -Br- CH 2 CN OH, OH 

PhCH 2 

1127 CH 2 NH 2 1 4-I-PhCH 2 CH 2 CN OH, OH 

1128 CH 2 NH 2 1 4 Me- CH 2 OJ OH, OH 

PhCH 2 

1129 CH 2 NH 2 1 2-MeO- CH 2 CN OH, OH 

PhCH 2 

1130 CH 2 NH 2 1 2-CN- CH 2 CN OH, OH 

PhCH 2 
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1131 


CH2NH2 


1 


2-NC- 


CH 2 CN 


OH, 


OH 








PhCH2 








1132 


CH2NH2 


1 


2-NO2- 


CH2CN 


OH, 


OH 








PhCH2 








1133 


CH2NH2 


1 


2-CF3- 


CH2CN 


OH, 


OH 








PhCH2 








1134 


CH2NH2 


1 


2-MeS- 


CH2CN 


OH, 


OH 








PhCH2 








1135 


CH2NH2 


1 


3-MeSO- 


CH2Q* 


OH, 


OH 








PI1CH2 








113 5 


CH2NH2 




3 -MeS02 * 


CH2CN 


OH, 


OK 








PI1CH2 








1137 


CH2NH2 


1 


2-NH 2 - 


CH2CN 


OH, 


OH 








PhCH2 








1138 


CH2NH2 


1 


3-NHMe- 


CH2CN 


OH, 


OH 








PhCH 2 








1139 


CH2NH2 


1 


2-CHO- 


CH2CN 


OH, 


OH 








PhCH2 








1140 


CH2NH2 


1 


3-MeCO- 


CH2CN 


OH, 


OH 








PhCH2 








1141 


CH2NH2 


1 


2-M0O2C- 


CH 2 CN 


OH # 


OH 








PhCH2 








1142 


CH2NH2 


1 


2-NH2OC- 


CH2CN 


OH, 


OH 








PhCH2 








1143 


CH2NH2 


1 


2 -HOCH2 " 


CH2CN 


OH, 


OH 








PhCH2 








1144 


NH (C— NH) NH2 


1 


PhCH2 


H 


OH, 


OH 


1145 


NH ( C— NH ) NH2 


1 


PhCH2 


Methyl 


OH, 


OH 


1146 


NH ( C— NH) NH2 


1 


PhCH2 


Ethyl 


OH, 


OH 


1147 


NH (C— NH) NH2 


1 


PhCH2 


n- Propyl 


OH, 


OH 


1146 


NH (C— NH) NH2 


1 


PhCH2 


a- Butyl 


OH, 


OH 


1149 


NH ( CHNH } NH2 


1 


PhCH2 


r*a — onu. 
CH2SCH3 


OH, 


OH 


1150 


NH (C— NH) NH2 


1 


PhCH2 


«k> t r* t~\ \ fits 

CH2 (SO) CH3 


OH, 


OH 


1151 


Iff* / +m ttt • \ kf*t 

NH ( C—NH ) NHj 


1 


PhCH2 


CH2 {BO2) CH3 


OH, 


OH 


1152 


NH(C-NH)NH 2 


1 


PhCH 2 


CH2CH2SCH3 


OH, 


OH 


1153 


NH(C-NH)NH 2 


1 


PhCH 2 


CH2CH2 (SO) CH3 


OH, 


OH 


1154 


NH(ONH)NH 2 


1 


PhCH 2 


CH2C2J2(S0)2CH3 


OH, 


OH 


1155 


NH(C-NH)NH 2 


1 


PhCH 2 


CH 2 CN 


OH, 


OH 


1156 


NH(C-NH)NH 2 


1 


PhCH 2 


CH2CH2CN 


OH, 


OH 


1157 


NH (C— NH) NH 2 


1 


PhCH 2 


CH2CH2CH2CN 


OH, 


OH 
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1158 


NH<C-NH)NH 2 


1 


PhCH 2 


CF 3 


OH # OH 


1159 


NH(C-NH)NH 2 


1 


PhCH 2 


CP2CF3 


on oh 


1160 


NH(C-*IH)NH 2 


1 


PhCH 2 


CF 2 CF 2 CF3 


ait OH 


1161 


NH(ONH)NH 2 


1 


PhCH 2 


CF 2 CF 2 CF 2 CF3 


OH OH 


1162 


NH(C-NH)NH 2 


1 


PhCH 2 


Fs-Ph 


un , v/t» 


1163 


NH(C-NH)NH 2 


1 


PhCH 2 


CH 2 C0 2 H 


OH, OH 


1164 


NH(C*»NH)NH 2 


1 


PhCH 2 


1 .■11 \ r^\^xi 

(CH 2 ) 200 2 H 


OH, OH 


1165 


NH (C—NH)NH 2 


1 


PhCH 2 


(CH2) 300 2 H 


OH OH 


1166 


NH(C-NH)NH 2 


1 


PhCH 2 


CH 2 CN4H 


OH, OH 


1167 


NH (C— NH) NH 2 


1 


PhCH 2 


(CH 2 ) 2 CH4H 


oh OH 


1168 


NH(C«NH)NH 2 


1 


PhCH 2 


(CH 2 ) 3 OT 4H 


OH r OH 


1169 


NH(C-NH)NH 2 


1 


PhCH 2 


CH 2 N0 2 


OH, OH 


1170 


NH(C-NH)NH 2 


1 


PhCH 2 


(CH 2 ) 2 N °2 


OH OH 


1171 


NH(C-NH)NH 2 


1 


PhCH 2 


(CH 2 >3N0 2 


OH OH 


1172 


NH(ONH)NH 2 


1 


PhCH 2 


CH 2 OH 


OH, OH 


1173 


NH (O-NH) NH 2 


1 


PhCH 2 


(CH 2 ) 2 OH 


nu OH 


1174 


NH(C-NH)NH 2 


1 


PhCH 2 


(CH 2 ) 3 OH 


OU OH 


1175 


NH (C— NH)NH 2 


1 


PhCH 2 


CH 2 00 2 Me 


OH, OH 


117 6 


NH (C— NH)NH 2 


1 


PhCH 2 


(CH 2 ) 2 C0 2 Me 


OH, OH 


1177 


NH (C— NH)NH 2 


1 


PhCH 2 


f I.I 1 % M If. 

{CH 2 )3C0 2 Me 


OH OH 


117 8 


NH (C— NH)NH 2 


1 


PhCH 2 


Ph 


OW OH 


1179 


NH(C-NH)NH 2 


1 


PhCH 2 


PhCH 2 


OH OH 


1180 


NH (C— NH) NH 2 


1 


PhCH 2 


Ph ( CH2 ) 2 


OH, OH 


1181 


NH (C— NH) NH 2 


1 


PhCH 2 


3 - NO2 * Ph 


OH OH 


1162 


NH(C-NH)NH 2 


1 


PhCH 2 


4-N0 2 -Ph 


OH, OH 


1183 


NH (C— NH) NH 2 


1 


PhCH 2 




OH, OH 


1184 


NH(ONH)NH 2 


1 


PhCH 2 


4 C0 2 H ffi 


OH, OH 


1185 


NH(C-NH)NH 2 


1 


PhCH 2 


3 * CN4H irll 


OH, OH 


1186 


NH (C— NH) NH 2 


1 


PhCH 2 


* u - DVi 

4 ■ C«4n fn 


OH, OH 


1187 


NH (C— NH) NH 2 


1 


PhCH 2 


3- \ nUvfl2 ' *** 


OH, OH 


1188 


NH(C-NH)NH 2 


1 


PhCH 2 


4- (HOCH2 J 


OH, OH 


1189 


NH (C-NH) NH 2 


1 


PhCH 2 


CH 2 CHO 




119 0 


NH (O-NH) NH 2 


1 


PhCH 2 


CH 2 CHO 


OH, OH 


1191 


CH 2 NH 2 


1 


PhCH 2 


CH 2 CHU 


(♦) -pin 


1192 


CH 2 NH 2 


1 


PbCH 2 




OH, OH 


1193 


-S- (C-NH)NH 2 


1 


PhCH 2 


H 


O-pin 


1194 


-S- (ONH)NH 2 


1 


PhCH 2 


Methyl 


(*)-pin 


1195 


-S-(C-NH)NH 2 


1 


PhCH 2 


Ethyl 


<♦) -pin 


1196 


-S- (C-NH)NH 2 


1 


PhCH 2 


n- Propyl 


(♦>-pin 


1197 


-S- (ONH)NH 2 


1 


PhCH 2 


n- Butyl 


(*)-pin 
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1199 


-8- I C— Nn ) NH2 


1 


PhCH2 


CH2SCH3 


(♦) -pin 


1199 




1 


PI1CH2 


C3i2 (SO) CH3 


(♦) -pin 


1200 


-8 - (CVNHJNH2 


1 


PhCH2 


CH 2 (6O2) CH3 


(♦) -pin 


1201 


8- ( C— NH ) NH2 


1 


PhCH2 


GH2CH 2 SCH3 


(♦)-pin 


1202 


-8- (C— NH)NH2 


1 


PhCH2 


CH2CH2 (SO) CH3 


(♦)-pin 


1203 


- 8 - ( C«-NH ) NH2 


1 


PHCH2 


CH2CH2 (SO) 2CH3 


(♦) -pin 


1204 


_ a _ / ^ if? t \ «Lftt 
-8- ( C— NH J NH2 


1 


PhCH2 


C5i 2 CN 


(♦) -pin 


1205 


"8" ( C«"NH ) NH2 


1 


PhCH 2 


CH2CH2CN 


(♦) -pin 


1206 


-8- (C— NHJNH2 


1 


PhCH2 


CH2CH2 CH 2 CN 


{♦) -pin 


1207 


a tC*«Nn>NH2 


1 


PI1CH2 


CF 3 


(♦) -pin 


130 B 


w l c*rm / NH2 


■*■ 


PhCHj 


CF2CF3 


(♦) -pin 


1209 




1 


PI1CH2 


CF2CF2CF3 


(♦) -pin 


1210 


0 v i-^nii ; NH2 


1 


PI1CH2 


CF2 CF2 CF 2 CF3 


(♦) -pin 


1211 


. a . f p_Mtl \ My 


1 


PI1CH2 


F5-F11 


{♦) -pin 


1212 


» Q - f fWMTCJ \ XTXJ-. 

0 • I ; Nxi2 


1 


PxiCH 2 


1 IB #v> l_r 
CH2OO2" 


{♦) -pin 


1213 




1 


PhCH2 


{CH2) 2°°2 H 


(+) -pin 


1214 




1 


PtlCH2 


/ J^TT \ /w ft 

ICH2) 3°°2 H 


(♦) -pin 


1215 




1 


PhCH2 


CH2CN4H 


(♦) -pin 


1216 


_ a _. / r^_*T^r \ VTT.T 
-S* (C— Nn)NH2 


1 


PhCH2 


(CH2)2 CN 4H 


(♦) -pin 


1217 


— . a _ / fATTT * 1TTT 

-0- (C-*NH)NH2 
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CH 2 CK2 CK 2 C2T 


{ + 


-pin 


1445 


CH2MH 2 


1 


PhCH 2 CH 2 


CF 3 


(♦ 


-pin 


1446 


CH 2 NH 2 


1 


PhCH 2 CH 2 


CF 2 CF 3 


C* ! 


-pin 


1447 


CH 2 NH 2 


1 


PhCH 2 CH 2 


CP 2 CF 2 CP3 


(♦ | 


-pin 


1448 


CH2NH2 


i 


PhCH 2 CH 2 


CF 2 CF 2 CF 2 CF3 


{♦! 


-pin 


1449 


CH2NH2 


1 


PhCH2CH2 


F5-PI1 


(♦ ] 


-pin 


1450 


CH2NH2 


1 


PhCH 2 CH 2 


CH 2 CX>2H 


(♦ ] 


-pin 


1451 


CH 2 NH2 


1 


PhCH 2 CH 2 


{CH 2 ) 2 00 2 H 


(* ! 


-pin 


1452 


CH 2 NH 2 


1 


PhCH2CH2 


(CH 2 )3C0 2 H 


(♦] 


-pin 


1453 


CH 2 NH 2 


1 


PhCH 2 CH 2 


CH 2 CN 4 H 


{♦ ] 


-pin 


1454 


CH 2 NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 CN 4 H 


( * ] 


-pin 


1455 


CH 2 NH 2 


1 


PhCH 2 CH 2 


(C3 2 ) 3 CN4H 


(♦ 3 


-pin 


1456 


CH 2 NH 2 


1 


PhCH 2 CH2 


CH 2 N0 2 


(♦ ] 


-pin 


1457 


CH 2 NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 N0 2 


(♦ ] 


-pin 


1458 


CH 2 NH 2 


1 


PhCH 2 CH2 


<CH 2 ) 3 N02 


( * 3 


-pin 


1459 


CH2NH2 


1 


PhCH 2 CH2 


CH 2 OH 


( * 3 


-pin 


1460 


CH 2 NH 2 


1 


PhCH 2 CH2 


(CH 2 ) 2 OH 


( ♦ ] 


-pin 


1461 


CH 2 NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3 OH 


( * ) 


-pin 


1462 


CH 2 NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 Me 


( ♦ ] 


-pin 


1463 


CH 2 NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 oo 2 Me 


(♦ ) 


-pin 


1464 


CH 2 NH 2 


1 


PhCH 2 CH 2 


(CH 2 )300 2 Me 


(♦ ) 


-pin 


1465 


CH 2 NH 2 


1 


PhCH 2 CH 2 


Ph 


(♦) 


•pin 


1466 


CH 2 NH 2 


1 


PhCH 2 CH 2 


PhCH 2 


(♦) 


-pin 


1467 


CH 2 NH2 


1 


PhCH 2 CH 2 


Ph(CH 2 ) 2 


{♦) 


-pin 


1468 


CH2NH2 


1 


PhCH 2 CH2 


3-N0 2 -Ph 


(♦] 


-pin 


1469 


CH2NH2 


1 


PhCH 2 CH 2 


4-N0 2 -Ph 


(♦) 


-pin 


1470 


CH 2 NH 2 


1 . 


PhCH 2 CH2 


3-C0 2 H-Ph 


(♦) 


-pin 


1471 


CH 2 NH 2 


1 


PnCH 2 CH 2 


4-00 2 H-Ph 


(* ) 


-pin 


1472 


CH 2 NH 2 


1 


PhCH 2 CH 2 


3-CN 4 H-Ph 


(♦3 


-pin' 


1473 


CH 2 NH 2 


1 


PhCH 2 CH2 


4-CN 4 H-Ph 


(♦) 


-pin 
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1474 


CH2NH2 


1 


PhCH 2 CH 2 


3- (HOCH 2 ; -r*n 


\ + ; -pin 


1475 


CH2NH2 


1 


PhCH 2 CH 2 


4- (HOCH 2 / -pn 


i*/ -pin 


1476 


NH { C—NH ) NH 2 


1 


PhCH 2 CH 2 


H 


I*; -pin 


1477 


NH(C-NH)NH 2 


1 


PhCH2CH 2 


Methyl 


(♦) -pin 


1478 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


Ethyl 


(♦) -pin 


1479 


NH(OKH)NH 2 


1 


PhCH 2 CH 2 


a -Propyl 


-pin 


1480 


NH (C-NH)NH 2 


1 


PhCH2CH 2 


n- Butyl 


i*j pin 


1481 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 8CH3 


( ♦ ) - pin 


1482 


NH(C-NH)NH 2 


1 


PbCH 2 CH 2 


CH 2 (SO) CH3 


{♦) -pin 


1483 


NH ( C—NH ) NH 2 


1 


PhCH 2 CH 2 


CH 2 (S0 2 ) CH3 


(♦) -pin 


1484 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 SCH3 


(♦) -pin 


1485 


NH (C-NH) NH2 


1 


PhCH 2 CH 2 


CH 2 CH 2 (BO) CH3 


(♦ / -pin 


I486 


NH { C-NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 (SO) 2 CH 3 


(♦) -pin 


1487 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CN 


(♦) -pin 


1488 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 CN 


1* / ~pm 


1489 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 Cn 2 CN 


( «• ) - pm 


1490 


NH (C— NH)NH 2 


1 


PhCH 2 CH 2 


CF 3 


(+) -pin 


1491 


NH (C— NH) NH 2 


1 


PhCH 2 CH 2 


CF2CF3 


c* j -pm 


1492 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


CF 2 CF 2 CF3 


v + / • pin 


1493 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


CP2CF2CF2CF3 


-pm 


1494 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


Fg-Ph 


(♦) -pin 


1495 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 H 


(♦) -pin 


1496 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 C0 2 H 


1+) -pin 


1497 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )3 co 2 H 


(♦ ) -pin 


1498 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CN4H 


(♦ ) -pin 


1499 


NH (C—NH) NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 CN4H 


{* ) -pin 


1500 


NH (C— NH) NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3CN4H 


I* J -pin 


1501 


NH (C— NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 NU 2 


( ♦ / -pin 


1502 


NH (C-NH)NH 2 


1 


PnCH 2 CH 2 


VCH 2 ) 2 NU 2 


\ ♦ / pin 


1503 


NH (C-NH) NH 2 


1 


PnCH 2 CH 2 


(CH 2 ; 3«o 2 


I* J pin 


1504 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


Cn 2 On 




1505 


NH (C— NH)NH 2 


1 


rncn 2 *-n 2 


\ w* 2 / 2 W* 


f ♦ ^ - Bin 


1506 


NH (C-NH)NH 2 


1 


PnCH 2 CH 2 


vcn 2 ; 3un 




1507 


NH ( C—NH ) NH 2 


1 


PHCH 2 Cn 2 


vji 2 t»v 2 




1508 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


/nil \ m^Uk 

(CH 2 ) 2 C02«e 


(♦> -pin 


1509 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 300 2 Me 


<+>-pin 


1510 


NH ( C—NH ) NH 2 


1 


PhCH 2 CH 2 


Ph 


(♦)-pin 


1511 


NH ( C-NH ) NH 2 


1 


PhCH 2 CH 2 


PhCH 2 


(♦) -pin 


1512 


NH (C— NH)NH 2 


1 


PhCH 2 CH 2 


Ph(CH 2 )2 


(♦) -pin 


1513 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


3-NC^-Ph 


(♦) -pin 
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1514 


NH (C— NH) NH2 


1 


PI1CH2CH2 


4-NC>2-Ph 


(♦>-pin 


1515 


NH ( C— NH) NH2 


1 


PI1CH2CH2 


3-C02H-Ph 


(♦)-pin 


1516 


NH(C-NH)NH2 


1 


PhCH2CH 2 


4-C0 2 H-Ph 


(♦>-pin 


1517 


NH (C— NH) NH2 


1 


PI1CH2CH2 


3 - CN4H - Ph 


<«->-pin 


1519 


NH (C—NH)NH2 


1 


PhCH2CH 2 


4-CN4H-Ph 


O-pin 


1519 


NH ( C""NH ) NH2 


1 


PI1CH2CH2 


3- (HOCH2) -Ph 


(♦) -pin 


1520 


NH (ONH) NH2 


1 


PhCH2 CH 2 


4- {HOCH2) -Ph 


(♦) -pin 


1521 


CH2NH2 


1 


PhCH2CH2 


H 


OH, OH 


1522 


CH2NH2 


1 


PhCH 2 CH 2 


Methyl 


OH, OH 


1523 


CH2NH2 


1 


PhCH 2 CH 2 


Ethyl 


OH. OH 


1524 


CH2NH2 


1 


?hCH2CH2 


n- Propyl 


OH, OH 


1525 


CH2NH2 


1 


PhCH 2 CH 2 


n- Butyl 


OH, OH 


1526 


CH2NH2 


1 


PhCH 2 CH 2 


CH2SCH3 


OH, OH 


1527 


rutins— 
t-rl2 N **2 


1 


PnCH2CH2 


CH 2 (SO) CH3 


OH, OH 


1528 


CH2NH2 


1 


PhCH2CH 2 


CH2(S02)CH3 


OH, OH 


1529 


Cll2N**2 


1 


PI1CH2CH2 


CH2CH2SCH3 


OH, OH 


1530 


CM2"H2 


1 


PI1CH2CH2 


CH2CH2 (SO) CH3 


OH, OH 


1531 


CM2NH2 


1 


PhCH2CH2 


CH2C3l2( so )2 CH 3 


OH, OH 


1532 


CH2NH2 


1 


PhCH2CH 2 


CH2CN 


OH, OH 


1533 


CH2NH2 


1 


PhCH2CH 2 


CH2CH2CN 


OK, OH 


1534 


CH2NH2 


1 


PhCH2CH 2 


CH2CH2CH2CN 


OH, OH 


1535 


CH2NH2 


1 


PhCH2CH 2 


CF3 


OH, OH 


1536 


CH2NH2 


■ 1 


PhCH2CH 2 


CF2CF3 


cm, oh 


1537 


CH2NH2 


1 


PhCH2CH2 


CF2CF2CF3 


OH, OH 


1538 


LJl2* V '**2 


1 


PhCH2CH2 


CF2CF2CF2CF3 


OH, OH 


1539 


UH2 N ' i 2 


1 


PnCH 2 CH2 


Fs-Ph 


OH, OH 


1540 


CM2NH2 


1 


PhCH 2 CH2 


CH2OO2H 


OH, OH 


1541„ 


UH2NH2 


1 


PilCH2CH2 


(CH2)2°°2H 


OH, OH 


1542 


CH2 NH 2 


1 


PHCH2CH2 


(CH2) 3OO2H 


OH, OH 


1543 


L.n2««2 


1 


PnCH2CH2 


CH2CN4H 


OH, OH 


1544 


ul 2"** 2 


1 


PI1CH2CH2 


/ i^l> V 0*H+ *9 

(CH2J2CN4H 


OH, OH 


1545 


CH2NA2 


1 


PnCH2CH 2 


i 0*9 1 \ ***** rr 

(CH2) 3CN4H 


OH, OH 


1546 


CH2NH2 


1 


PhCH2CH2 


CH2NO2 


OH, OH 


1547 


CH2NH2 


1 


PnCH 2 CH 2 


/ 1 lit \ ya, 

v c H2>2 N °2 


OH, OH 


1546 


CH2NH2 


1 


PhCH2CH2 


<CM2)3NC>2 


OH, OH 


1549 


CH2NH2 


1 


PhCH 2 CH2 


CH2OH 


OH, OH 


1550 


CH2NH2 


1 


PI1CH2CH2 


(CH2>2 OH 


OH, OH 


1551 


CH2NH2 


1 


PhCH2CH 2 


(CH2> 3 OH 


OH, OH 


1552 


CH2NH2 


1 


PhCH 2 CH2 


CH2°°2 Me 


OH, OH 


1553 


CH2NH2 


1 


PhCH 2 CH2 


(CH 2 >2C02Me 


OH, OH 
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1554 


CH2NH2 


1 


PhCH 2 CH 2 


(CH2)3002 Me 


OH, OH 


1555 


CH2NH2 


1 


PhCH 2 CH 2 


Ph 


OH, OH 


1556 


CH2NH2 


1 


PhCH 2 CH 2 


PbCH 2 


OH, OH 


1557 


CH2NH2 


1 


PMH2CH2 


Ph(CH2> 2 


OH, OH 


1556 


CH2NH2 


1 


PhCH 2 CH2 


3-N0 2 -Ph 


OH, QH 


1559 


CH2NH2 


1 


PhCH 2 CH 2 


4-NC>2-Ph 


OH, OH 


1560 


CH 2 NH 2 


1 


PMH2CH2 


3-CX>2H-Ph 


OH, OH 


1561 


CH2NH2 


1 


PhCH 2 CH 2 


4-C0 2 H-Ph 


OH, OH 


1562 


CH 2 NH 2 


1 


PhCH 2 CH 2 


3-CN 4 H-Ph 


OH, OH 


1563 


CH 2 NH 2 


1 


PhCH 2 CH2 


4-CN 4 H-Ph 


OH, OH 


1564 


CH2NH2 


1 


PhCH 2 CH2 


3- (HOCH 2 ) "Ph 


OH, OH 


1565 


CH2NH2 


1 


PhCH 2 CH2 


4- (HOCH 2 > ~ ph 


OH, OH 


1566 


NH<ONH>NH 2 


1 


PhCH2CH2 


H 


OH, OH 


1567 


NH(C-NH)NH 2 


1 


PhCH 2 CH2 


Methyl 


OH, OH 


156B 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


Ethyl 


OH, OH 


1569 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


11- Propyl 


OH, OH 


157 0 


.NH {C— NH) NH 2 


1 


PhCH 2 CH 2 


n- Butyl 


OH, OH 


1571 


NH(C-NH)NH 2 


1 


PhCH 2 C342 


CH2SCH3 


OH, OH 


1572 


NH(O40H)NH2 


1 


PhCH2 CH 2 


CH 2 <SO) CH 3 


OH, OH 


1573 


NH (C— NH) KH 2 


1 


PhCH 2 CH 2 


CH 2 (S02)CH3 


OH, OH 


1574 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 SCH3 


OH, OH 


1575 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 (SO) CH 3 


OH, OH 


157 6 


NH (C— NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 {SO) 2 CH3 


OH, OH 


1577 


NH ( C— NH ) NH 2 


1 


PhCH 2 CH 2 


CH 2 CN 


OH, OH 


1579 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 CN 


OH, OH 


1579 


NH (C— NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 CH 2 CN 


OH, OH 


15B0 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CF 3 


OH, OH 


1561 


NH(C-NH)NH 2 


1 


PhCH 2 CH2 


CF 2 CF 3 


OH, OH 


1582 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CF2CF2CF3 


OH, OH 


1583 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CF2CF2CF2CF3 


OH, OH 


1584 


NH (C— NH)NH 2 


1 


PhCH 2 CH 2 


? S -Ph 


OH, OH 


1585 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 H 


OH, OH 


1566 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )2 co 2 H 


OH, OH 


1567 


NH(C«NH)NH 2 


1 


PhCH 2 CH 2 


(CH2) 3 O0 2 H 


OH, OH 


1588 


NH<ONH)NH 2 


1 


PI1CH2CH2 


CH2CN4H 


OH, OH 


1569 


NH{C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 >2C^4H 


OH, OH 


1590 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


<CH 2 ) 3CN4H 


OH, OH 


1591 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 N0 2 


OH, OH 


1592 


NH(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )2ND2 


OH, OH 


1593 


NH(C-NH)NH 2 


1 


PhCH 2 CH2 


(CH 2 )3N0 2 


OH, OH 



AJ 
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1594 


NH (C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 OH 


OH, OH 


1595 


NH(ONH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 OH 


OH, OH 


1596 


NH<ONH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 >30H 


OH, OH 


1597 


NH (ONH)NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 Me 


OH, OH 


159 8 


NH{C-NH)NH 2 


1 


PhCH 2 CH 2 


(C3i 2 ) 2 00 2 Me 


OH, OH 


1599 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3 00 2 Me 


OH, OH 


1600 


NH (C-NH)NH2 


1 


PhCH 2 CH 2 


Ph 


OH, OH 


1601 


NH (C-NH)NH2 


1 


PhCH 2 CH 2 


PhCH 2 


OH, OH 


1602 


NH<C-NH)NH 2 


1 


PhCB 2 CH 2 


Ph(CH 2 ) 2 


OH, OH 


1603 


NH (C— NH) NH 2 


1 


PbCH 2 CH 2 


3-N0 2 -Ph 


OH, OH 


1604 


NH(C=NH)NH 2 


1 


?hCH 2 CH 2 


4-K0 2 -Ph 


OH, OH 


1605 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


3-C0 2 H-Ph 


OH, OH 


1606 . 


NH \C— NH;NH 2 


1 


PhCH 2 CH2 


4-002H-Ph 


OH, OH 


1607 


NH ( C— NH ) NH2 


1 


PhCH 2 CH 2 


3-CN 4 H-Ph 


OH, OH 


1608 


NH (C-NH) NH 2 


1 


PhCH 2 CH 2 


4-CH4H-Ph 


OH, OH 


1609 


NH ( O-NH ) NH2 


1 


PhCH2CH2 


3- (H0CH 2 ) -Ph 


OH, OH 


1610 


NH (C— NH) NH 2 


1 


PhCH 2 CH 2 


4- (HOCH 2 ) -Ph 


OH, OH 


1611 


~S - ( NH ) NH2 


1 


PhCH 2 CH 2 


H 


(-)-pin 


1612 


-S- { C-NH ) NH 2 


1 


PhCH 2 CH 2 


Methyl 


(*)-pin 


1613 


*S- (C-NH) NH 2 


1 


PhCH 2 CH 2 


Ethyl 


<♦> -pin 


1614 


- S - ( C— NH) NH 2 


1 


PhCH2CH 2 


n- Propyl 


O-pin 


1615 


-S- (C— NH) NH 2 


1 


PhCH 2 CH 2 


n- Butyl 


(♦>-pin 


1616 


- S - ( C— NH ) NH 2 


1 


PhCH 2 CH 2 


CH2SCH3 


(♦>-pin 


1617 


-S- ( C~NH ) NH 2 


1 


PhCH 2 CH2 


CH 2 (SO) CH3 


("♦) "Pin 


1618 


* S - ( C~NH ) NH 2 


1 


PhCH 2 CH2 


CH 2 <S0 2 ) CH3 


(♦>-pin 


1619 


- S - I C»NH / NH 2 


1 


PhCH 2 CH 2 


CH 2 CH2SCH3 


(♦)-pin 


1620 


-S- <C»NH) NH 2 


1 


PhCH 2 CH2 


CH2CH2 (SO)CH 3 


(♦) -pin 


1621 


- S - ( C— NH ) NH 2 


1 


PhCH 2 CH2 


CH 2 CH2{SO) 2 CH 3 


<♦) -pin 


1622 


-8- ( C-NH ) NH 2 


1 


PhCH 2 CH 2 


CH 2 CN 


<♦) -pin 


1623 


-S- (C— NH) NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 CN 


(♦)-pin 


1624 


-g- (C— NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 CH 2 QJ 


(♦) -pin 


1625 


-8 - \ C-"NH ) Nn 2 


1 


PhCH 2 CH 2 


CF3 


<♦) -pin 


1626 


- 8 - ( C"NH) NH2 


1 


PhCH 2 CH 2 


CF 2 CF3 


(♦)-pin 


1627 


- 8 - ( C— NH ) NH 2 


1 


PhCH2CH 2 


CP 2 CF2CF3 


M -pin 


1628 


-S- (C-NH)NH 2 


1 


PhCH 2 CH 2 


CF 2 CP 2 CF 2 CF3 


(*)-pin 


1629 


-S- (ONH)NH 2 


1 


PhCH2CH 2 


F 5 -Ph 


(♦)-pin 


1630 


-S- (C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 H 


(♦)-pin 


1631 


-S- (C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 C02 H 


(♦)-pin 


1632 


-8- (ONH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3 CD 2 H 


(♦)-pin~ 


1633 


-S- (OMH)NH 2 


1 


PhCH 2 CH 2 


CH2CN4H 


(♦)-pin 
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1634 


-8- 


<0-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 CN4H 


<♦> 


-pin 


163S 


-8- 


<ONH)NH 2 


1 


PhCH 2 CH2 


<CH 2 ) 3 OJ 4 H 


<♦> 


-pin 


1636 


-8- 


(ONH)NH 2 


1 


PhCH 2 CH2 


CH 2 N0 2 


<♦> 


-pin 


1637 


-8- 


(ONH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 N0 2 


(♦) 


-pin 


1638 


-8- 


<CW*H)NH 2 


1 


PhCH 2 CH 2 


<CH 2 )3N02 


< + > 


-pin 


1639 


-8- 


(ONH)NH 2 


1 


PhCH 2 CH 2 


CH 2 OH 


(♦) 


-pin 


1640 


-8- 


(ONH)NH 2 


1 


PhCH 2 CH 2 


(CH2) 2 OH 


<<■) 


-pin 


1641 


-8- 


(ONH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3OH 


<♦) 


-pin 


1642 


-8- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 Me 


(*) 


-pin 


1643 


-8- 


(C-HH)NH 2 


i 


PhCH 2 CH 2 


(CH 2 ) 2 00 2 Me 


<♦) 


-pin 


1644 


-B- 


<ONH)NH 2 


i 


PhCH 2 CH 2 


(CH 2 ) 3 C0 2 Me 


(♦> 


-pin 


1645 


-8- 


(C-NH)NH 2 


i 


PhCH 2 CH 2 


Ph 


<♦> 


-pin 


1646 


-8- 


(OKH)NH 2 


l 


PhCH 2 CH 2 


PhCH 2 


<♦) 


-pin 


1647 


-s- 


(C-NH)HH 2 


i 


PhCH 2 CH 2 


Ph(CH 2 ) 2 


<♦> 


-pin 


1646 


-8- 


(C-«H)NH 2 


i 


PhCH 2 CH 2 


3-N0 2 -Ph 


(♦) 


-pin 


1649 


-8- 
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(CH 2 ) 2 CN4H 


OH, 


OH 


I860 


NH ( ONH ) H 


1 Ph 


(CH 2 ) 3 CN4H 


OH, 


OH 


1861 


NH ( ONH ) H 


1 Ph 


CH2NO2 


OH, 


OH 


1862 


NH(ONH)H 


1 Ph 


(CH2>2 no 2 


OH, 


OH 


1B63 


NH ( ONH ) H 


1 Ph 


(CH 2 ) 3NO2 


OH, 


OH 


1B64 


NH (C-NH) H 


1 Ph 


CH2OH 


OH, 


OH 


1865 


NH(ONH)H 


1 Ph 


(CH 2 )20H 


OH, 


OH 


1866 


NH ( C— NH ) H 


1 Ph 


(CH 2 )30H 


OH, 


OH 


1867 


NH(ONH)H 


1 Ph 


CH 2 00 2 Me 


OH, 


OH 


1868 


NH (ONH) H 


l Ph 


(GH 2 )200 2 Me 


OH, 


OH 


1869 


NH(ONH) H 


1 Ph 


(CH2) 3 CX> 2 Me 


OH, 


OH 


1870 


NH (ONH) H 


1 Ph 


Ph 


OH, 


OH 


1871 


NH ( ONH ) H 


1 Ph 


PhCH2 


OH, 


OH 


1872 


NH { ONH ) H 


1 Ph 


Ph<CH 2 )2 


OH, 


OH 


1873 


NH (ONH) H 


1 Ph 


3-N0 2 -Ph 


OH, 


OH 
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1874 


NH (C— NH) H 


1 


Ph 


4-N0 2 -Ph 


OH, OH 


1875 


NH ( C—NH ) H 


1 . 


Ph 


3-CC^H-Ph 


OH, OH 


1876 


NH (O-NH) H 


1 


Ph 


4-CC^H-Ph 


OH, OK 


1877 


NH { C—NH ) H 


1 


Ph 


3-CN 4 H-Ph 


OH, OH 


1878 


NH(C-NH)H 


1 


Ph 


4-CN 4 H-Ph 


OH, OH 


1879 


NH(C-NH)H 


i 


Ph 


3-<HOCH 2 )-Ph 


OH, OH 


1880 


NH (C—NH) H 


l 


Ph 


4- (HOCH 2 ) -Ph 


OH, OH 


1B81 


NH (C—NH) H 


l 


PhCH 2 


H 


(♦)-pin 


1882 


NH(C-NH)H 


l 


PhCH 2 


Methyl 


<*>-pin 


1883 


NH (C—NH) H 


l 


PhCH 2 


Ethyl 


O-Pin 


1884 


NH (C— NH) H 


l 


PhCH 2 


n- Propyl 


O-pin 


1885 


NH(C-NH)H 


l 


PhCH 2 


n- Butyl 


C)-pin 


1886 


NH (C—NH) H 


i 


PhCH 2 


CH 2 SCH 3 


<+)-pin 


1887 


NH (C—NH) H 


l 


PhCH 2 


CH 2 (S0)CH3 


(*)-pin 


1888 


NH(ONH)H 


l 


PhCH 2 


CH 2 (eo 2 )cH 3 


(♦>-pin 


1889 


NH (C—NH) H 


l 


PhCH 2 


CH 2 CH 2 6CH3 


(♦)-pin 


1890 


NH (C—NH) H 


l 


PhCH 2 


CH 2 CH2 (SO) CH 3 


(♦)-pin 


1891 


NH (C— NH) H 


i 


PhCH 2 


CH 2 CH 2 (SO) 2 CH3 


C)-pin 


1892 


NH (C—NH) H 


l 


PhCH 2 


CH 2 CN 


(♦)-pin 


1893 


NH (C—NH) H 


l 


PhCH 2 


CH 2 CH 2 CN 


C)-pin 


1894 


NH (C—NH) H 


i 


PhCH 2 


CH 2 CH 2 CH 2 CN 


O-pin 


1895 


NH (C—NH) H 


l 


PhCH 2 


CF 3 


<♦) -pin 


1896 


NH (C—NH) H 


l 


PhCH 2 


CF 2 CF 3 


O-pin 


1897 


NH (C—NH) H 


l 


PhCH 2 


CF 2 CF 2 CF 3 


(♦)-pin 


1898 


NH (C—NH) H 


i 


PhCH 2 


CF 2 CF 2 CF 2 CF 3 


( + )-pin 


1899 


NH (C—NH) H 


l 


PhCH 2 


F 5 -Ph 


(♦) -pin 


1900 


NH (C— NH) H 


l 


PhCH 2 


CH 2 O0 2 H 


O-pin 


1901 


NH (C—NH) H 


l 


PhCH 2 


(CH 2 ) 2 C0 2 H 


(*)-pin 


1902 


NH (C—NH) H 


l 


PhCH 2 


(CH 2 ) 3 C0 2 H 


(+)-pin 


1903 


NH (C— NH) H 


l 


PhCH 2 


CH 2 CN4H 


(♦)-pin 


1904 


NH (C—NH) H 


l 


PhCH 2 


(CH 2 ) 2 CN 4 H 


(♦)-pin 


1905 


NH (C—NH) H 


i 


PhCH 2 


(CH 2 ) 3 CN 4 H 


(♦) -pin 


1906 


NH (C—NH) H 


l 


PhCH 2 


CH 2 N0 2 


(♦) -pin 


1907 


NH (C—NH) H 


l 


PhCH 2 


(CH 2 ) 2 N0 2 


(♦>-pin 


1908 


NH (C—NH) H 


i 


PhCH 2 


(CH 2 )3N0 2 


(♦)-pin 


1909 


NH (C— NH) H 


l 


PhCH 2 


CH 2 0H 


(♦)-pin 


1910 


NH (C—NH) H 


l 


PhCH 2 


(CH 2 ) 2 OH 


(♦)-pin 


1911 


NH (C—NH) H 


l 


PhCH 2 


(CH 2 ) 3 OH 


(*)-pin 


1912 


NH (C—NH) H 


l 


PhCH 2 


CH 2 C0 2 Me 


(♦)-pin 


1913 


NH (C— NH) H 


l 


PhCH 2 


(CH 2 ) 2 C0 2 Me 


(♦>-pin 
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1914 


NH (C-NH) H 


1 


PhCH2 


/ ***** T % W — „ 

(CH2) 3002«e 


(♦) 


-pin 


1915 


NH(C-NH) H 


1 


PhCHg 


Ph 


(♦) 


-pin 


1916 


NH(C-NH) H 


1 


PhCH2 


PhCH2 


(♦) 


-pin 


1917 


NH(C— NH) H 


1 


PhCH2 


Ph(CH2)2 


(♦) 


-pin 


1918 


NH (C— NH) H 


1 


PhCHj 


3-N02~Fn 


(♦/ 


-pin 


1919 


NH (C-NH) H 


1 


PhCH2 


4-N02*Ph 


(♦) 


-pin 


1920 


NH (C-NH) H 


1 


PhCH2 


3 - OO2H- Ph 


(♦) 


-pin 


1921 


NH (C— NH) H 


1 


PhCH2 


4 - OO2H- Ph 


(♦) 


-pin 


1922 


NH(C-«H)H 


1 


PhCH2 


3-CN4H- Ph 


(♦) 


-pin 


1923 


NH (C-NH) H 


1 


PI1CH2 


4-CN4H- Ph 


<♦) 


-pin 


1924 


NH(C-NH) H 


I 


PhCH2 


3- (HOCH2/ -PB 




-pin 


1925 


NH (C-NH)H 


1 


PhCH2 


4"- (HOCH2) Pn 


(♦) 


-pin 


1926 


NH (C-NH) H 


1 


PhCH2 


H 


. OH, 


OH 


1927 


NH (C-NH) H 


1 


PhCH2 


Methyl 


OH, 


OH 


1926 


NH (C-NH) H 


1 


PhCH2 


Ethyl 


OH, 


OH 


1929 


NH (C— NH) H 


1 


PhCH2 


n- Propyl 


OH, 


OH 


1930 


NH (C— NH) H 


1 


PhCH2 


n- Butyl 


OH, 


OH 


1931 


NH (C-NH) H 


1 


PbCH2 


Crl2«C»3 


OH, 


OH 


1932 


NH (C— NH) H 


1 


PhCH2 


CH2 (SO) CH3 


OH, 


OH 


1933 


NH (C— NH) H 


1 


PhCH2 


CM2 (0O2) CH3 


OH, 


OH 


1934 


NH (C— NH) H 


1 


PhCH2 


CH2CH2SCH3 


OH, 


OH 


1935 


NH (C-NH)H 


1 


PhCH2 


CH2CH2 ISO) CM 3 


OH, 


OH 


1936 


NH (C— NH) H 


1 


PI1CH2 


CH2CH2 (SO; 2 CH 3 


OH, 


OH 


1937 


NH (C-NH) H 


1 


PI1CH2 


CH2CN 


OH, 


OH 


1938 


NH (C— NH) H 


1 


PhCH2 


Q12 v-rl2 t - N 


OH, 


OH 


1939 


NH (C-NH)H 


1 


PhCH2 


Ql2 CH 2 CH2 vJi 


OH, 


OH 


1940 


NH (C— NH) H 


1 


PhCH2 


CF3 


OH, 


OH 


1941 


NH (C-NH) H 


1 


PI1CH2 


CF2CF3 


OH, 


OH 


1942 


NH (C— NH) H 


1 


PhCH2 


CF2CF2CF3 


OH, 


OH 


1943 


NH (C— NH) H 


1 


PnCn2 


CF2 CF2 CF 2 CF 3 


OH, 


OH 


1944 


NH (C— NH) H 


1 


f IiL.tl2 


y«- - pVi 
r 5 * n 






1945 


NH ( C— NH ) H 


1 






AH 
Ufl , 


aw 


1946 


NH (C— NH) H 


1 


fnuxl2 


(L.H2' 2**^'2" 


OH, 




1947 


NH ( C— NH ) H 


1 




f CH^} ->CO->H 
V ^-**2 ' 3 V * W 2" 


nu 
wn , 




1946 


NH ( C— NH ) H 


1 


PhCH2 


CH2CN4H 


OH, 


OH 


1949 


NH (C— NH) H 


1 


PhCH2 


(CH 2 )2CN 4 H 


OH, 


OH 


1950 


NH (C— NH) H 


1 


PhCH 2 


(CH 2 )3CN 4 H 


OH, 


OH 


1951 


NH (C— NH) H 


1 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


1952 


NH (C— NH) H 


1 


PhCH 2 


(CH 2 )2N0 2 


OH, 


OH 


1953 


NH (C— NH) H 


1 


PhCH 2 


(CH 2 >3N0 2 


OH, 


OH 
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1954 


NH(C-NH)H 


1 


PhCH 2 


CH 2 OH 


OH, 


OH 


1955 


NH(ONH)H 


1 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


1956 


NH(C-NH)H 


1 


PhCH2 


(CH2>3°H 


OH, 


OH 


1957 


NH(C-NH)H 


1 


PhCH2 


CH 2 0O 2 Me 


OH, 


OH 


195B 


NH (C— NH) H 


1 


PhCH 2 


(CH 2 ) 2 C0 2 Me 


OH, 


OH 


1959 


NH(C-NH)H 


1 


PhCH 2 


(CH 2 ) 3O02Me 


OH, 


OH 


1960 


NH ( C— NH ) H 


1 


PhCH 2 


Ph 


OH, 


OH 


1961 


NH(ONH)H 


1 


PhCH 2 


PhCH 2 


OH, 


OH 


1962 


NH { C— NH) H 


1 


PbCH 2 


Ph(CH 2 ) 2 


OH, 


OH 


1963 


NH(C-NH)H 


1 


PhCH 2 


3-N0 2 -Ph 


OH, 


OH 


1964 


NH ( C— NH > H 


1 


PhCH2 


4-N0 2 -Ph 


OH, 


OH 


1965 


NH(C-NH)H 


1 


PhCH 2 


3-C0 2 H-Ph 


OH, 


OH 


1966 


NH { C— NH) H 


1 


PhC2i 2 


4 - CO2H - Ph 


OH, 


OH 


1967 


NH (C— NH) H 


1 


PhCH 2 


3-CN4H-PI1 


OH, 


OH 


1968 


NH (C— NH) H 


1 


PhCH 2 


4-CN4H-PI1 


OH, 


OH 


1969 


NH (C— NH) H 


1 


PhCH 2 


3- (HOCH2) -Ph 


OH, 


OH 


1970 


NH(C-NH)H 


1 


PhCH 2 


4- (HOCH 2 ) - Ph 


OH, 


OH 


1971 


NH(C«NH)H 


1 


PhCH 2 CH2 


H 


<♦) 


-pin 


197 2 


NH (C— NH) H 


1 


PhCH 2 CH 2 


Methyl 


(♦) 


-pin 


1973 


NH (C— NH) H 


1 


PhCH 2 CH 2 


Ethyl 


(♦> 


-pin 


1974 


NH ( C— NH ) H 


1 


PhCH 2 CH 2 


n- Propyl 


(♦> 


-pin 


1975 


NH (C— NH) H 


1 


PhCH 2 CH 2 


n- Butyl 


(♦) 


-pin 


1976 


NH (C— NH) H 


1 


PhCH 2 CH 2 


CH 2 SCH 3 


(♦) 


-pin 


1977 


NH ( C— NH) H 


1 


PhCH 2 CH2 


CH 2 (SO) CH3 


(♦) 


-pin 


1978 


NH (C-NH)H 


1 


PhCH 2 CH 2 


CH 2 (S0 2 ) CH3 


(♦) 


-pin 


1979 


NH (C— NH) H 


1 


PhCH 2 CH2 


CH 2 CH 2 8CH3 


(♦) 


-pin 


I960 


NH ( C— NH ) H 


1 


PI1CH2CH2 


CH 2 CH 2 (SO) CH3 


(♦) 


-pin 


1981 


NH (C— NH) H 


1 


PhCH 2 CH2 


CH 2 CH 2 (SO) 2^3 


(♦) 


-pin 


1982 


NH (C— NH) H 


1 


PhCH 2 CH 2 


CH 2 CN 


( + ) 


-pin 


1983 


NH ( C— NH ) H 


1 


PhCH 2 CH 2 


CH 2 CH 2 CN 


(♦) 


-pin 


1984 


NH ( C— NH ) H 


1 


PhCH 2 CH 2 


CH 2 CH 2 CH 2 CN 


(♦) 


-pin 


1985 


NH (C— NH)H 


1 


PhCH2CH 2 


CF 3 


(♦) 


-pin 


1986 


NH (O-NH) H 


1 


PhCH 2 CH 2 


CF2 C ^3 


(♦) 


-pin 


19 87 


NH(0-NH)H 


1 


PhCH 2 CH 2 


CP2CF2CF3 


(♦) 


-pin 


1988 


NH (C— NH) H 


1 


PhCH 2 CH 2 


CF2CF2CF2CF3 


<♦) 


-pin 


1989 


NH (C— NH) H 


1 . 


PhCH 2 CH 2 


F 5 -Ph 


(♦) 


-pin 


1990 


NH(C-NH)H 


• 1 


PhCH 2 CH 2 


CH 2 O0 2 H 


(♦) 


-pin 


1991 


NH (C— NH) H 


1 


PhCH 2 CH 2 


(CH2)2°°2H 


<♦) 


-pin 


1992 


NH (O-NH) H 


1 


PhCH 2 CH2 


(aJ 2 )3C0 2 H 


(♦') 


-pin 


1993 


NH(C-NH)H 


1 


PhCH 2 CH2 


CH 2 CN 4 H 


(♦) 


-pin 
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l An 4 

X9 y 4 


NH {C— NH; H 


1 


r>Vi Ot! _ rti _ 
rnui 2 ^-fl 2 


v wfl2' 2*" w 4** 


(♦) -pin 




tm / r*— wcr \ u 
NHtONH; a 


X 


rr XI V— XI 2*>-" 2 


Vuri2 / 3 V-W 4** 


t*; -pin 


xy y o 


Nil (CHNxlJ n 


X 


DV^ ft! a fTI m 

fiiLJi 2 wt 2 


CH2NO2 


v^i -pin 


1 O0"7 

xyy / 


nn \w"mnj H 


X 


* aui 2 2 


V wit 2 / 2*" ^2 


v*; -pin 


1QQO 

xy y o 


XTTJ f _ > TTT \ tl 

Wn ( C"NB; H 


X 


Xr AiwTl 2 v— n 2 


(Un2' 3***^2 


( ♦ ) - pin 


xy y y 




X 


trXiv^n 2 2 


CH2OH 


1+) -pin 


Ortfl ft 
iUUU 


NH \ 0"NH; H 


X 


DViPfU* r^ti— . 
r^ncri2^-«2 


v ImH2/ 2*"*** 


-pin 


iUUl 


NH(OmH) H 


X 


DW^UaPU^ 

xrllv»fl2 


I wfl2 / 3Un 


(♦) -pin 




VTTT / ^ ,y«H \ tl 

NH I C—NH) H 


X 


f nurx2>-**2 


W "2 W ^2"** 


(♦) -pin 




Wfl I C""NHj n 


X 


rrncxi2^-"2 


\ wfl 2 / 2^2" 


(♦) -pin 


2VU4 


NH (O-NH)K 


1 


PhCH2CH2 


/ r»ti_ \ _rv\^ijA 

; Cil2 J 3 CV 2 Me 


-pin 




NH \C«"NH) H 


X 


r/Dwxl2^'fl2 


Ph 


( * ) - pin 


iUUD 




X 


xr nt^xi 2 1*** 2 


XrXlwfl2 


(♦) -pin 


• WW/ 


VTTJ /fl— Mill tl 

Nil IC""NHJ rl 


X 


irxiv«fl2^fl2 


fn \ wfl 2 / 2 


(♦) -pin 


■ WUO 


NH { C-NH ; H 


X 


QkptT A _ 

r nuri2*-«2 


*» -Mru- PVi 
J Nw*2~ fix 


(♦) -pin 


o n no 

* V W J 


uy / r>— mu \ u 


X 


D^r'UApu* 
fiiv*ri2^- a 2 


4 Ww*2 XT XX 


(♦) -pin 


20 1 n 

« Wl u 


VTTJ / p_MU V H 

«fl 1 v^Nxl ; n 


X 


r nui2 * - * 1 2 


j ww'2** * »x 


{♦) -pin 


501 1 
«W11 


No i L"Hn / rl 


X 


Xrxiwn 2^x12 


4 UW^n XrXX 


{ ♦ ; - pin 


« UX<6 


wn Vw™xNfl) n 


X 


t»»pTr_/-»ti_ 
r" nui 2 ^-** 2 


j wXN 411 xrxi 


-pm 


20X3 




X 




d - fTN^H - Ph 


i ♦ ) - pin 


201 d 


«fl v U"Wn; n 


X 




1- fHOTH«t\ - Ph 

J V Qw*wX»2 / Xril 


1 ♦ / • pm 






X 


* xi v» rt2^** 2 


4* V XZw*wXX2 / * ** 


1* J pin 


20X6 




X 


it uun 2 " 2 


tl 

n 


w*n f On. 


2 0X7 


MU /n-wu\ tr 


X 


Xr XXwXI2^**2 


MethyX 


Orif OH 




mi / r>— MU \ u 


X 


IT XX Wfl 2 v»fl 2 


Ethyl 


OH , OH 


into 
« uxy 


NM 1 t.»Nn } H 


X 


lr XI Wl 2 2 


n- Propyl 


OH, OH 


<* W * w 


mi / p_«u i u 
Wfl \ w*»IMn / n 


I 


XrXXWfl 2 w 2 


n* Butyl 


r\X3 /MX 

OH, OH 


« U 




X 


xr nwxi 2 2 


wxi2° WX13 


OH p OH 




mu ir_wtt\ ti 
Wfl I w^NHJ rl 


1 

X 


XTXXV«X12Wt2 


rrw» (so) CH«a 


Orl , OH 


A U A J 


Mtl /r-MU\ u 


1 

X 




wx*2 >°w*2' w **3 


un 


2024 


Mtl / fJTU 1 tl 


X 




wiy w**^c ^ VH j 


rttr nu 

wXT , wit 


2025 


Mti / n.Htil tr 


X 


& iAWl v wily 


CHoCHo (SO) CH-a 


fttr fttr 
w*ri , wTi 


2026 


iMn t w^nxx / n 


X 






AH OH 
wn , wxi 


2027 


Mtr f rwww> u 


X 


PhCHoCH-> 


CH2CN 


Wfl , wfl 


2028 


NH (C— NH) H 


X 


PhCH2CH2 


CH2CH2CN 


OH, OH 


2029 


NH (C— NH) H 


X 


PhCH2CH2 


CH2CH2CH2CN 


OH, OH 


2030 


NH(C-NH)H 


X 


PhCH 2 CH 2 


CF3 


OH, OH 


203X 


NH(ONH)H 


X 


PhCH 2 CH2 


CF 2 CF 3 


OH, OH 


2032 


NH(C-NH) H 


X 


PhCH 2 CH 2 


CF2 cp 2Cf3 


OH, OH 


2033 


NH (C-NH)H 


X 


PhCH 2 CH 2 


CF2CF2 CT 2 CF 3 


OH, OH 
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2034 


NH (C— NH) H 


l 


PhCH 2 CH 2 


F 5 -Ph 


OH, OH 


2035 


NH(ONH)H 


1 


PhCH 2 CH 2 


CH 2 C0 2 H 


OH, OH 


2036 


NH (C— NH) H 


l 


PhCH 2 CH2 


(CH 2 ) 2 00 2 H 


OH, OH 


2037 


HH(C-NH)H 


1 


PhCH 2 CH 2 


(CH 2 )3CX>2H 


OH, OH 


2038 


NH (C— NH) H 


l 


PhCH 2 CH 2 


CH 2 CN 4 H 


OH, OH 


2039 


NH(C-NH)H 


l 


PhCH 2 CH 2 


(CH 2 ) 2 CN 4 H 


OH, OH 


2040 


NH (O-NH) H 


1 


PhCH 2 CH 2 


(CH 2 ) 3 CN4H 


OH, OH 


2041 


NH(0-NH)H 


l 


PhCH 2 CH2 


CH 2 N0 2 


OH, OH 


2042 


NH (O— NH) H 


l 


PhCH 2 CH 2 


(CH 2 ) 2 N0 2 


OH, OH 


2043 


NH (O-NH) H 


l 


PhCH 2 CH 2 


(CH 2 ) 3 N0 2 


OH, OH 


2044 


NH (O-NH)H 


l 


PhCH 2 CH 2 


CH 2 OH 


OH, OH 


2045 


NH (C— NH) H 


l 


PhCH 2 CH 2 


(CH 2 ) 2 OH 


OH, OH 


2046 


NH (O-NH) H 


1 


PhCH 2 CH 2 


(CH 2 )30H 


OH, OH 


2047 


NH (C— NH) H 


l 


PhCH 2 CH 2 


CH 2 00 2 Me 


OH, OH 


2048 


NH (O-NH) H 


l 


PhCH 2 CH 2 


(CH 2 ) 2 00 2 Me 


OH, OH 


2049 


NH (C— NH) H 


l 


PhCH 2 CH 2 


(CH 2 ) 3C0 2 Me 


OH, OH 


2050 


NH (C— NH) H 


l 


PhCH 2 CH 2 


Ph 


OH, OH 


2051 


NH (C— NH) H 


l 


PhCH 2 CH 2 


PhCH 2 


OH, OH 


2052 


NH ( O-NH) H 


l 


PhCH 2 CH 2 


Ph(CH 2 ) 2 


OH, OH 


2053 


NH (C— NH) H 


l 


PhCH 2 CH 2 


3-N0 2 -Ph 


OH, OH 


2054 


NH ( C— NH ) H 


l 


PhCH 2 CH 2 


4-N0 2 -Ph 


OH, OH 


2055 


NH (C— NH) H 


l 


PhCH 2 CH 2 


3-C0 2 H-Ph 


OH, OH 


2056 


NH(C-NH)H 


l 


PhCH 2 CH 2 


4-C0 2 H-Ph 


OH, OH 


2057 


NH (C— NH) H 


l 


PhCH 2 CH 2 


3-CN 4 H-Ph 


OH, OH 


2058 


NH (C— NH) H 


l 


PhCH 2 CH 2 


4-CN4H-Ph 


OH, OH 


2059 


NH (C— NH) H 


1 


PhCH 2 CH 2 


3- (HOCH 2 ) -Ph 


OH, OH 


2060 


NH (C— NH) H 


l 


PhCH 2 CH 2 


4- (HOCH 2 ) -Ph 


OH, OH 


2061 


. CH 2 NH 2 


l 


PhCH 2 


3-N0 2 -Ph 


<♦) _pin 


2062 


NH(C-NH)NH 2 


1 


Ph 


PhCH 2 


(♦) -pin 


2063 


NH(C-NH)NH 2 


1 


Ph 


PhCH 2 CH 2 


<♦) -Pin 


2064 


-8- (C-NH)NH 2 


l 


Ph 


PhCH 2 


(♦)-pin 


2065 


-S- ( C— NH) NH 2 


1 


Ph 


PhCH 2 CH 2 


(♦) -pin 


2066 


CH 2 NH 2 


1 


PhCH 2 


CH 2 CN 


(♦)-pin 


2067 


CH 2 NH 2 


1 


PhCH 2 


CH 2 CN4H 


O-pin 


2068 


CH 2 NH 2 


l 


PhCH 2 CH 2 


CH 2 OCH 2 Ph 


(♦)-pin 


AG* 


Anal, calcd. 


for C32H42BN 5 O3*0.7 H2<>«1.7 


HC1: C, 


H, 7.21; CI, 9.56 


N, 


11.11. 


Found; C, 60.93; H, 7. 


9.57 


N, 11.55. 
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AH. Anal, calcd. for C22H28BN 5 03-12H20»2.6HC1: C, 36.09; 
CI., 12.59; N, 9.56. Found: C, 36.25; CI, 12.52; N, 9.32. 

AI. Anal, calcd. for Ci6H24BNs03»1.5 H20'1.8 HC1: C, 43.89; 
H, 6.63; CI, 14.57; N, 16.06. Found: C, 44.01; H, 6.28; 
CI, 14.21; N, 15.59. 

AJ. Anal, calcd. for C25H34BNs03»2 H2OI.6 HC1: C, 53.84; H 
7.16; CI, 10.17; N, 12.56. Found: C, 53.71; H, 7.13; Cl, 
10.25; N, 12.60. 



AK. 


MS 


(M+H)*' 


Calc. 


480, 


Found 


480. 


AL. 


MS 


(M+H)*' 


Calc. 


494, 


Found 


494. 


AM. 


MS 


(M+H)*« 


Calc. 


522, 


Found 


522. 


AN 


MS 


(M+H)*' 


Calc. 


540, 


Found 


540. 


AO. 


MS 


(M+H)*« 


Calc. 


510, 


Found 


510. 


AP. 


MS 


(M+H)*' 


Calc. 


600, 


Found 


600. 


AQ. 


MS 


(M+H)*« 


Calc. 


556, 


Found 


556. 


AR. 


MS 


(M+H) * » 


Calc. 


570, 


Found 


570. 


AS. 


MS 


(M+H) ♦ » 


Calc. 


601, 


Found 


601. 


AT. 


MS 


(M+H) * 1 


Calc. 


598, 


Found 


598. 


AD. 


MS 


(M+H)*' 


Calc. 


629, 


Found 


629. 


AV. 


MS 


(M+H)*' 


Calc. 


422, 


Found 


422. 


AW. 


MS 


(M+H)*' 


Calc. 


538, 


Found 538. 


AX. 


MS 


(M+H)*' 


Calc. 


494, 


Found 494. 


AY. 


MS 


(M+H) ♦ « 


Calc. 


598, 


Found 


598. 


AZ. 


MS 


(M+H)*' 


Calc. 


360, 


Found 


360. 


CN. 


MS 


(M+H) * » 


Calc. 


519, 


Found 


519. 


CO. 


MS 


(M+H)*' 


Calc. 


562, 


Found 


562. 


CP. 


MS 


(M+H)*' 


Calc. 


552, 


Found 


552. 


CQ. 


MS 


(M+H)*' 


Calc. 


571, 


Found 


571. 


CR. 


MS 


(M+H) * ■ 


Calc. 


520, 


Found 


520. 


CS. 


MS 


(M+H) ♦ ■ 


Calc. 


524, 


Found 


524. 


CT. 


MS 


(M+H) * « 


Calc. 


614, 


Found 


614. 


CD. 


MS 


(M+H)*' 


Calc. 


571, 


Found 


571. 
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Table 15 



■A 



(CHJh, N — L 



H 



Ex 


A 


ID 


— 13 


nl4 


Y lv2 
x z 


2073 


CH2NH2 


1 


Ph 


H 


(♦>-pin 


2074 


CH2NH2 


1 




Methyl 


(+)-pin 


2075 


CH2NH2 


1 


Ph 


Ethyl 


(♦>-pin 


2076 


CH2NH2 


1 


Ph 


n- Propyl 


(♦)-pin 


2077 


CH 2 NH2 


1 


Ph 


n- Butyl 


C)-pin 


2078 


CH2NH2 


1 


Ph 


CH2SCH3 


(♦)-pin 


2079 


CH2NH2 


1 


Ph 


CH 2 (SO)CH3 


O-pin 


2080 


CH2NH2 


1 


Ph 


GH 2 (S02)CH3 


(♦)-pin 


2081 


CH2NH2 


1 


Ph 


CH2CH2SCH3 


<<->-pin 


2082 


CH 2 NH 2 


1 


Ph 


CH 2 CH 2 (80) CH3 


<*)-pin 


2083 


CH2NH2 


1 


Ph 


CH 2 CH 2^ S °)2 CH 3 


(♦)-pin 


2084 


CH 2 NH 2 


1 


Ph 


CH 2 CN 


(♦)-pin 


2085 


CH2NH2 


1 


Ph 


CH2CH2CN 


{♦> -pin 


2086 


CH2NH2 


1 


Ph 


CH 2 CH 2 CH 2 CN 


(+)-pin 


2087 


CH2NH2 


1 


Ph 


CF 3 


(♦)-pin 


2088 


CH2NH2 


1 


Ph 


CF2CF3 


(♦)-pin 


2089 


CH2NH2 


1 


Ph 


CF2CF2CF3 


<+)-pin 


2090 


CH 2 NH 2 


1 


Ph 


CF2CF2CF2CF3 


(♦)-pin 


2091 


CH 2 NH 2 


1 


Ph 


F 5 -Ph 


<+)-pin 


2092 


CH 2 NH 2 


1 


Ph 


CH 2 C0 2 H 


(♦>-pin 


2093 


CH 2 NH 2 


1 


Ph 


(CH 2 )2C°2H 


{♦)-pin 


2094 


CH 2 NH 2 


1 


Ph 


(CH 2 )3C02H 


(♦)-pin 


2095 


CH 2 NH 2 


1 


Ph 


CH2CN4H 


(♦)-pin 


2096 


CH 2 NH 2 


1 


Ph 


(C0i 2 )2CN4H 


(+)-pin 


2097 


CH 2 NH 2 


1 


Ph 


(CH 2 )3CN 4 H 


(♦) -pin 


2098 


CH 2 NH 2 


1 


Ph 


CH2NO2 


(♦)-pin 


2099 


CH 2 NH 2 


1 


Ph 


(C3i 2 )2N0 2 


(*)-pin 


2100 


CH 2 NH 2 


1 


Ph 


<CH 2 >3 N0 2 


(♦)-pin 


2101 


CH2NH2 


1 


Ph 


CH 2 OH 


(♦>-pin 


2102 


CH 2 NH 2 


1 


Ph 


{ CH 2 ) 2 OH 


<*>-pin 


2103 


CH2NH2 


1 


Ph 


(CH 2 )30H 


C)-pin 


2104 


CH 2 NH 2 


1 


Ph 


CH 2 C0 2 Me 


(♦) -pin 



Phye. 
Data 

BW 

BX 
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2X05 


Cti2nH2 


1 


Ph 


1^02/2^2**® 


(♦) -pin 


2106 


CH2NH2 


1 


Ph 


(CH2) 3C02M0 


(♦) -pin 


2107 


CH2KH2 


1 


Ph 


3*N02'Ph 


(+) -pin 


2108 


CH2NH2 


1 


Ph 


4 - NO2 " Ph 


(♦) -pin 


2109 


CH2«H2 


1 


Ph 


3 - C0 2 H - Ph 


(♦) -pin 


2110 


Cil2""2 


1 


Ph 


j _/ys U_DVi 

4-CO2** *" 


(♦) -pin 


2111 


r*u.ww. 


1 


Ph 


3 - CN4H ~ Ph 


(♦) -pin 


*> 1 1 O 

2112 


PW.WU. 

V-Ji2""2 


1 


Ph 


4 LT«^n r*n 


(♦> -pin 


2113 


Un2Wn2 


1 


Ph 


3- (HOCH2J Pn 


(♦) -pin 




wi2nn2 


1 


Pn 


4" \ti\j\M^/ m ra 


(♦) -pin 


one 


nu v v^"i>4n 1 nn*> 


1 


Pn 


H 


(♦} -pin 


2116 


no i vWia / Nn 2 


1 


Ph 


Methyl 


(♦) -pin 


2117 


nn \w»»«nj w«2 


1 


Ph 


Ethyl 


{♦) -pin 


ills 




1 


Ph 


n- Propyl 


(♦) -pin 


O 1 l o 

2119 


Nn \ t^wn ) NH2 


1 


Ph 


n- Butyl 


{♦) -pin 


2120 


MIT / P-Mll 1 MU- 

tin \ c™Nri; NH2 


1 


Ph 


CH2SCH3 


{♦) -pin 


2121 


Mn l L*Nn J NH2 


1 


Ph 


CH2 \SOJ CH3 


(♦) -pin 


2122 


WW t PJJU I MU. 


1 


Ph 


/w_ / o*v_ \ f*U_ 

Cn2 * ' *-**3 


(♦) -pin 


2123 


MU / P-MIH HU> 

NH ( C^vfn / NH2 


1 


Ph 


CH2CH2SCH3 


(♦) -pin 


2124 


MU / P^MU N MU — 

Hn V w»»«n J -NH2 


1 


Ph 


CH2CH2 (BO) CH3 


(♦) -pin 


one 


na l w»»vin/ «H2 


1 


Ph 


v-n2*~"2 * "v/ 2 t -**3 


(♦) -pin 


212 o 


WW (PhNH) WW » 


1 


Ph 


CH 2 CN 


(♦) -pin 


21^ / 


WW t P«WH \ MH-. 

nix v w™nn / nn2 


X 


nv 

Pn 


fU.fU.^M 

ui2Ui2v-N 


. l+J pin 


212 8 


WW / P«KH\ MU. 


1 


Ph 


l^ 2 ^***2^-"2'"-** 


(♦) -pin 


Ol 


na \ w v nn/ nxi2 


1 


nV 

Pn 


cr 3 


t + ; - pin 




WW / 0«WH)MH<s 
nn \ v> n / nri2 


1 


Ph 


<-*2 cr 3 


1+) -pin 


2131 


WW t P.WM ) MU. 


1 


Pn 


t-r 2^-"2^"" 3 


( ♦ > - pin 


2132 


WW / P B MU\ mu. 


1 


Ph 


t-r2*-' 2*-* 2*** 3 


(♦) -pin 


2133 


WW / PaMHl WW. 


1 


Ph 


1^5 - r*n 


(♦) -pin 


2134 


ww i r-Mwi ww. 
nn \ v."«n / nn 2 


1 


Pn 


^n2^u2 n 


( ♦ > - pin 


O 1 "ft c 


ww ( r»ww\ mu* 
nn v w'flii / nn2 


1 


Pn 


I w*2 i 2^*2** 


l+j -pm 


O 1 "i c 

213 b 


WW f f*f»WWl NVm 
nn v n / nn2 


1 


Ph 


I wi 2 ^ 3 ww2** 


v ♦ J -pin 


213 f 


WW /PWWW) WW. 
nn 1 L"wn / nn2 


1 


Pn 


U12mV^I1 


i*; pin 


«*130 


WW ( C*«WW) WW. 


1 


DV» 

rn 




l ♦ / pin 


2139 


NH(C-NH)NH2 


1 


Ph 


(CH2>3CN4H 


(♦) -pin 


2140 


NH(C-NH)NH 2 


1 


Ph 


CH2NO2 


O-pin 


2141 


NH(C-NH)NH 2 


1 


Ph 


(CH 2 )2N02 


(♦)-pin 


2142 


NH(ONH)NH 2 


1 


Ph 


(CH 2 >3N02 


O-pin 


2143 


NH(C-NH)NH 2 


1 


Ph 


CH2OH 


(♦)-pin 


2144 


NH(ONH)NH 2 


1 


Ph 


(CH 2 )20H 


(♦)-pin 
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2145 


NH \ C— NH) NH2 


1 


Ph 


/ r*Ti— \ ^r\ts 
I wi2 J 3 OH 


I* ) 


-pin 


2146 


NH ( O-NH) NH2 


1 


Ph 


UH2 co 2 Me 


(♦ ; 


-pin 


2147 


till # M % | ■ 1 \ ■ 

NH ( C— NH) NH2 


1 


Ph 


I C«2 ' 2 co 2 WG 




-pin 


2149 


NH ( C— NH) NH2 


1 


Ph 


\ UH2 / 3 Ut>2M© 


I* I 


-pin 


2149 


Vita / * 1 1 f \ %.ti 1 

NH tC»NH)NH2 


1 


Ph 


j ■wo2*fn 




-pin 


2150 


NH ( C^NH) NH2 


1 


Ph 


4 Nt>2 


(♦) 


-pin 


2151 


NH \C*4iH) NH2 


1 


Ph 


J VA^2*» * *• 


/ A. \ 
V* J 


-pin 


2152 


Nn (C— NH) NH2 


1 


Ph 


4 -Oo2H-Fn 


(♦) 


-pin 


2153 


NH. v C™NH / NH2 


1 


Ph 


-J * f n 


/ . \ 
(*) 


-pin 


2154 


Mil / /""» IlTTJ \ KTTJ _ 

NH VC^NH J Nil 2 


1 


Ph 






-pin 


2155 


NH \ C— NH ) NH2 


1 


Ph 




t A. \ 


-pin 


2156 


NH ( O-NH) NH2 


1 


Ph 


4- IHOCH2; -Pn 


C*) 


-pin 


2157 


CH2NH2 


1 


Ph 


H 


OH, 


OH 


2159 


CH2NH2 


1 


Ph 


Methyl 


OH, 


OH 


2159 


CH2NH2 


1 


Ph 


Ethyl 


OH, 


OH 


2160 


CH2NH2 


1 


Ph 


n- Propyl 


OH, 


OH 


2161 


CH2NH2 


1 


Ph 


n- Butyl 


OH, 


OH 


2162 


CH2NH2 


1 


Ph 


sit* a 
CH2SCH3 


OH, 


OH 


2163 


CH2NH2 


1 


Ph 


CH2 loU) CH3 


OH, 


OH 


2164 


CH2NH2 


1 


Ph 


t-il2 V t?L>2 1 UEI3 


OH, 


OH 


2165 


/"*IJ_WTI— 
CX12NH2 


1 


Ph 


wn2^>n2»v»ti3 


Aft 

OH, 


OH 


2166 


<— H2WH2 


1 


Ph 


w*2^**2 V J UA3 


OH, 


On 


2167 


CH2NH2 


1 


Ph 


dt2wl2 v»oj 2*-"3 


OH , 


On 


2168 


CH2NH2 


1 


Ph 


un2*-« 


OH, 


OH 


2169 


C£l2Mn2 


1 


Ph 


uri2 w*2^' 


OH, 


On 


2170 


Cn2««2 


1 


Ph 




OH, 


r\ti 
On 


2171 


CH2NH2 


1 


Ph 


CF3 


OH, 


OH 


2172 


CH2NH2 


1 


Ph 


r» e'- 
er^ Cr 3 


OH, 


OH 


2173 


CH2NH2 


1 


Ph 


ur2*-* 2^* 3 


OH, 


ATI 

On 


2174 


Cn2NH2 


1 


Ph 


w " 2^^ 2** " 2^' 3 


On, 


On 


2175 


CH2NH2 


1 


Ph 


C_ _ nit 


OH, 


On 


2176 


w*i2**fi2 


1 


Pn 




At! 


on 


2177 


£12 12 


1 


TSV 

Pn 


\ wxi2 / 2 2 




vtl 


2179 


L»xi2 w '*2 


1 


Pn 


v V-J12 / 3 2 


win, 


OH 

on 


217 9 


CH2NH2 


1 


Ph 


CH2CN4H 


OH, 


OH 


2180 


CH2NH2 


1 


Ph 


(CH 2 )2CN4H 


OH, 


OH 


2181 


CH2NH2 


1 


Ph 


(CH 2 ) 3 CN 4 H 


OH, 


OH 


2182 


CH2NH2 


i 


Ph 


CH2NO2 


OH, 


OH 


2183 


CH 2 NH 2 


1 


Ph 


(CH 2 )2N0 2 


OH, 


OH 


2184 


CH2NH2 


1 


Ph 


<CH 2 )3N02 


OH, 


OH 
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2185 


CH 2 NH 2 


1 


ph 


CH2OH 


OH, 


OH 


2186 


CH2NH2 


1 


Ph 


( CH 2 ) 2°H 


OH, 


OH 


2187 


CH2NH2 


1 


Ph 


(CH2) 3OH 


OH, 


OH 


2188 


CH2NH2 


1 


Ph 


CH 2 C0 2 Me 


OH, 


OH 


2189 


CH 2 NH 2 


1 


Ph 


(CH2>2 co 2 Me 


OH, 


OH 


2190 


CH 2 NH 2 


1 


Ph 


(GH2)3C0 2 M e 


OH, 


OH 


2191 


CH 2 NH 2 


1 


Ph 


3-N02-Ph 


OH, 


OH 


2192 


CH 2 NH 2 


x 


Ph 


4-N0 2 -Ph 


OH. 


OH 


2193 


CH 2 NH 2 


1 


Ph 


3-CO2H-PI1 


OH. 


OH 


2194 


CH 2 NH 2 


1 


Ph 


4-C0 2 H-Ph 


OH. 


OH 


2195 


CH2NH2 


1 


Ph 


3-CN4H-Ph 


OH, 


OH 


2196 


CH 2 NH 2 


1 


Ph 


4-CW4H-Ph 


OH. 


OH 


2197 


CH 2 NH 2 


1 


Ph 


3- (HOCH 2 ) -Ph 


OH, 


OH 


-2196 


CH 2 NH 2 


1 


Ph 


4- (HOCH 2 ) -Ph 


OH. 


OH 


2199 


NH<C-NH)NH 2 


1 


Ph 


H 


OH, 


OH 


2200 


NH<C-NH)NH 2 


1 


Ph 


Methyl 


OH, 


OH 


2201 


NH (C— NH) KH 2 


1 


Ph 


Ethyl 


OH, 


OH 


2202 


NH(C-NH)NH 2 


1 


Ph 


n ■ Propyl 


OH, 


OH 


2203 


NH (C-NH) NH 2 


1 


Ph 


n - Butyl 


OH, 


OH 


2204 


NH (C— NH) NH 2 


1 


Ph 


CH26CH3 


OH, 


OH 


2205 


NH(C-NH)NH 2 


1 


Ph 


CH 2 (SO) CH 3 


OH, 


OH 


2206 


NH(C-NH)NH 2 


1 


Ph 


CH 2 (S0 2 )CH 3 


OH, 


OH 


2207 


NH (C-NH) NH 2 


1 


Ph 


CH2CH2SCH3 


OH, 


OH 


2208 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CH 2 (SO) CH 3 


OH, 


OH 


2209 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CH 2 (SO) 2 CH 3 


OH, 


OH 


2210 


NH { C-NH ) NH 2 


1 


Ph 


CH 2 CN 


OH, 


OH 


2211 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CH 2 CN 


OH, 


OH 


2212 


NH (C— NH) NH 2 


I 


Ph 


CH 2 CH 2 CH 2 CN 


OH, 


OH 


2213 


NH { C-NH ) NH 2 


1 


Ph 


CF 3 


OH, 


OH 


2214 


NH(C-NH) NH 2 


1 


Ph 


CF2CF3 


OH, 


OH 


2215 


NH ( C—NH ) NH 2 


1 


Ph 


CF2CF2CF3 


OH, 


OH 


2216 


NH (C-NH) NH 2 


1 


Ph 


CF2CF2CF2CF3 


OH, 


OH 


2217 


NH { C—NH ) NH 2 


1 


Ph 


F 5 -Ph 


OH, 


OH 


2218 


NH (C-NH)NH 2 


1 


Ph 


CH 2 C0 2 H 


OH, 


OH 


2219 


NH (C— NH)NH 2 




Ph 




OH. 


OH 


2220 


NH(C-NH)NH 2 


1 


Ph 


<CH 2 )3C0 2 H 


OH, 


OH 


2221 


NH ( C—NH ) NH 2 


1 


Ph 


CH 2 CN 4 H 


OH, 


OH 


2222 


NH (C—NH) NH 2 


1 


Ph 


(CH 2 )2 c:N 4 H 


OH, 


OH 


2223 


NH ( C—NH ) NH 2 


1 


Ph 


(CH2) 3 CN4H 


OH, 


OH 


2224 


NH {C— NH)NH 2 


1 


Ph 


CH2NO2 


OH, 


OH 
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NH (C—NH) NH 2 




Ph 


(CH 2 )2 N0 2 


OH, 


OH 




NH (C—NH) NH 2 




Ph 


(CH 2 )3N0 2 


OH, 


OH 








Ph 


CH2OH 


OH, 


OH 


222P 
A A A o 


NH (C—NH) NH-> 


1 

X 


Ph 


(CH2) 2^** 


OH, 


OH 


2220 


NH (C— NH) NH 2 


1 


Ph 


(CH 2 )30H 


OH, 


OH 


221 n 


NH (C— NH) NH-> 




Ph 


CH 2 C °2 Me 


OH, 


OH 


2311 


NH < C—NH} N"H-> 


1 

X 


Ph 


(CH9) 2C02Me 


OH, 


OH 




NH (C— NHJNH-5 


1 

X 


Ph 


(CH9)iC02Me 


OH > 


OH 




NH (C—NH) NHo 


X 


Ph 


3-N02"Ph 


OH. 


OH 


2214 


NH ( C— NH) NHo 


1 

X 


Ph 

FIX 


4-NOj-Ph 


OH, 


OH 


2235 


NH (C— NH)NH-> 


1 


Ph 


3-C0 2 H-Ph 


OH, 


OH 


2236 


NH ( C—NH) NH2 


1 


Ph 


4-C0 2 H-Ph 


Oil, 


OH 


2237 


NH {C—NH) NH 2 




Ph 


3*CN 4 H-Ph 


OH, 


OH 


2238 


NH (ONH)NH2 


1 


Ph 


4-CN 4 H-Ph 


OH, 


OH 


2239 


NH (C-NH)NH2 


1 


Ph 


3- (H0CH 2 ) -Ph 


OH, 


OH 




NH { C—NH ) NH 0 


1 

X 


Ph 


4- (HOCH2) -Ph 


OH, 


OH 


22A 1 


-8- (C—NH) NHo 


1 

X 


Ph 

MTU 


jj 


(♦) 


-Din 
***** 


2242 


-8- (C—NH) NH2 




Ph 


Methyl 


( + ) 


-©in 


22A3 


-fl- (C— NH)NH-> 


1 

X 


Ph 


Ethyl 


(♦) 


-pin 
***** 




- g - f r— NH) NHo 


X 


PH 




(4) 


-pin 
***** 




- g - (c— NH)NH-> 


X 


Ph 


n- Butyl 


(♦) 


-Din 
***** 


2246 


-8* ( C—NH ) NH2 


1 

X 


Ph 


CH2SCH3 


(♦) 


-pin 

f*** 


2247 


-8 - ( C-NH) NH2 




Ph 


CH 2 (S0) CH3 


(♦) 


-pin 


2246 


-8- ( C—NH ) NH 2 




Ph 


CH 2 (80 2 ) CH3 


(♦) 


-nin 
***** 


2249 


-8- ( C—NH ) NH 2 


1 


Ph 


CH 2 CH 2 SCH3 


(♦) 


-pin 


2250 


-S - { C—NH ) NH 2 


1 


Ph 


CH 2 CH 2 (SO) CH 3 


(♦) 


-pin 


2251 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 CH 2 (eO) 2 CH3 


(♦) 


-pin 


2252 


-8- ( C—NH ) NH 2 


x 


Ph 


CH 2 CN 


<♦) 


-pin 


2253 


-8- ( C-NH ) NH 2 


1 


Ph 


CH 2 CH 2 CN 


(♦) 


-pin 


2254 


-S- (C-NH)NH 2 


1 


Ph 


CH 2 CH2CH 2 CN 


(♦) 


-pin 


2255 


-8- (C-NH)NH 2 


1 


Ph 


CF3 


<♦) 


-pin 


2256 


-8- ( C—NH ) NH2 


1 


Ph 


CF2CF3 


(♦) 


-pin 


2257 


-S- (C—NH) NH2 




Ph 


CF2CF2CF3 


(♦) 


-pin 


2258 


-8- (C—NH) NH 2 


1 


Ph 


CF2CF2CF2CF3 


<<*) 


-pin 


2259 


£> \ i»— Nfl i rin 2 


1 


Dh 

ra 


F5- Ph 






2260 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 C0 2 H 


< + > 


•pin 


2261 


-8- ( C—NH ) NH 2 


1 


Ph 


(CH 2 )2C0 2 H 


(♦) 


-pin 


2262 


-S-(ONH)NH 2 


1 


Ph 


(CH 2 )3C02H 


<*> 


-pin 


2263 


-S-(C-NH>NH 2 


1 


Ph 


CH2CN4H 


(*) 


-pin 


2264 


-8- (C-NH)NH 2 


1 


Ph 


(CH 2 )2CM4H 


C) 


-pin 
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2265 


S (C— NH)NH 2 


1 


Ph 


(GH2) 3CN4H 


(♦) 


•pin 


2266 


8- ( C— NH) NH2 


1 


Ph 


CH2N02 


(♦) 


-pin 


2267 


-8- ( C-NH ) NH2 


1 


Ph 


t ) 2^02 


(♦) 


-pin 


2266 


-8- ( O-NH ) NH2 


1 


Ph 


{ CH 2 ) 3NO2 


(♦) 


-pin 


2269 


-8- ( C— NH ) NH2 


1 


Ph 


CH2OH 


(♦) 


-pin 


2270 


- S - { C— NH ) NH2 


1 


Ph 


(CH 2 ) 2 OH 


(♦) 


-pin 


2271 


-S- { C— NH ) NH2 


1 


Ph 


( CH 2 ) 3OH 


(♦> 


-pin 


2272 


-8- { C— NH ) NH2 


1 


Ph 


CH 2 C02Me 


(♦) 


-pin 


2273 


- S - ( C—NH ) NH2 


1 


Ph 


( CH 2 ) 2 C02Me 


<♦> 


-pin 


2274 


-8- (C— NH) NH2 


1 


Ph 


(CH2) 3C02Me 


(♦) 


-pin 


2275 


- 9 - { O-NH ) NH2 


**■ 


Ph 


2-K0 2 -Ph 


K+) 


-pin 


2276 


8 - |OwH)NH2 


1 


Ph 


4 -N0 2 -Ph 


(♦) 


-pin 


2277 


8 - {C— NHJNH2 


1 


Ph 


3 - 00 2 H-Ph 


(♦) 


-pin 


227 8 


-8- I 0*NH J NH2 


1 


Ph 


4-00 2 H*Ph 


(♦) 


-pin 


2279 


8- \ C— NH ) NH2 


1 


Ph 


3-CN4H-PI1 


(♦> 


-pin 


2280 


S- \0*NH)NH 2 


1 


Ph 


4-CN4H-Ph 


(♦) 


-pin 


2281 


8-1 U^Nn ) NH2 


1 


Ph 


3 - (HOCH 2 ; -Ph 


(♦) 


-pin 


2282 


8- I C™NH ) NH2 


1 


Ph 


4- (HOCH2) -Pn 


(♦> 


-pin 


2283 


S I C—NH ) NH2 


1 


Ph 


H 


OH, 


OH 


2284 


-8- ( C— NH ) NH2 


1 


Ph 


Methyl 


OH, 


OH 


2285 


- 8 - 1 C~NH ) NH2 


1 


Ph 


Ethyl 


OH, 


OH 


2286 


8" t C«NH J NH2 


1 


Ph 


n- Propyl 


OH, 


OH 


2287 


-S- (C— NH) NH2 


1 


Ph 


n- Butyl 


OH, 


OH 


2288 


-S- (C— NH)NH 2 


1 


Ph 


CH2SCH3 


OH, 


OH 


2289 


• S - ( C— NH J NH2 


1 


Ph 


CH 2 (SO) CH3 


OH, 


OH 


2290 


0 * V w*Wn J NH2 


1 


Ph 


ch 2 (SO2 ; CH3 


OH, 


OH 


2291. 


t> \ L^Wn ) Ntl2 


1 


Ph 


CH2CH2SCH3 


OH, 


OH 


2292 


• 8 - \ t>nn J Nri2 


1 


ph 


CH 2 Cn 2 ( SO) CH3 


OH, 


OH 


2293 




1 


Ph 


CM 2 t-"2 »80) 2*-**3 


OH, 


OH 


2294 


*» \ W"IMIl / nxi2 


1 


Ph 




OH, 


OH 


2295 




1 


Ph 


CH2CH2CN 


OH, 


OH 


2296 


8- l C«NH / NH2 


1 


Ph 


CH 2 Cn 2 CH 2 CN 


OH, 


OH 


2297 


H - \ t"«n / Nil 2 


1 


Ph 


CF3 


OH, 


OH 


2298 


- 8 - v Ntt J NH2 


1 


Ph 


CF 2 CF3 


OH, 


OH 


2299 


-8- ( C— NH ) NH2 


1 


Ph 


CP 2 CF 2 CF3 


OH, 


OH 


2300 


-S- (C-NH)NH 2 


1 


Ph 


CF 2 CF 2 CF 2 CF 3 


OH, 


OH 


2301 


-S-(ONH)NH 2 


1 


Ph 


F 5 -Ph 


OH, 


OH 


2302 


-8-<ONH)NH 2 


1 


Ph 


CH 2 C0 2 H 


OH, 


OH 


2303 


-S- (ONH)NH 2 


1 


Ph 


(CH 2 ) 2 00 2 H 


OH, 


OH 


2304 


-S- (ONH)NH 2 


1 


Ph 


(CH 2 ) 3 C0 2 H 


OH, 


OH 
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2305 


-S-(ONH)NH 2 


1 


Ph 


CH 2 CN 4 H 


OH, 


OH 


2306 


-S- (C-NH)NH 2 


1 


Ph 


<CH 2 >2CN4H 


OH, 


OH 


2307 


-S- <C-NH)NH 2 


1 


Ph 


(CH 2 ) 3 CN4H 


OH, 


OH 


2308 


-8-{C-NH)NH 2 


* 


Ph 


CH 2 N02 


OH, 


OH 


2309 


-8-{OKH)NH 2 




Ph 


(CH 2 ) 2 N0 2 


OH, 


OH 


2310 


-S- (C-NH)NH 2 


1 


Ph 


<CH 2 ) 3 N0 2 


OH, 


OH 


2311 


-S-(C-«H>NH 2 


1 


Ph 


CH 2 0H 


OH, 


OH 


2312 


-S-(C-NH)NH 2 


1 


Ph 


(CH 2 >20H 


OH, 


OK 


2313 


-S-(ONH)NH 2 


1 


Ph 


<CH 2 ) 3 OH 


OH, 


OH 


2314 


-8- (C-KH)NH 2 


1 


Ph 


CH 2 C0 2 Me 


OH, 


OH 


2315 


-8-<C-NH)NH 2 


1 


Ph 


(CH 2 ) 2 C0 2 Me 


OH, 


OH 


2316 


•S-(ONH)HH 2 


1 


Ph 


(CH 2 ) 3 C0 2 Me 


OH, 


OH 


2317 


-8- (C-NH)NH 2 


1 


Ph 


3-N0 2 -Ph 


OH, 


OH 


2318 


-S- (C-NH)NH 2 


1 


Ph 


4-N0 2 -Ph 


OH, 


OH 


2319 


-S- (C-NH)NH 2 


1 


Ph 


3-C0 2 H-Ph 


OH, 


OH 


2320 


-8-<0*lH>NH 2 


1 


Ph 


4-C0 2 H-Ph 


OH, 


OH 


2321 


-S-(C-HH)NH 2 




Ph 


3-CN 4 H-Ph 


OH, 


OH 


2322 


-S- (C-NH)NH 2 


1 


Ph 


4-CN 4 H-Ph 


OH, 


OH 


2323 


-S- (ONH)NH 2 


1 


Ph 


3- (HOCH 2 ) -Ph 


OH, 


OH 


2324 


-8-(ONH)NH 2 


1 


Ph 


4-<HOCH 2 )-Ph 


OH, 


OH 


2325 


CH 2 NH 2 


2 


Ph 


H 


<♦> 


-pin 


2326 


CH 2 NH 2 


2 


Ph 


H 


OH, 


OH 


2327 


OMe 


1 


Ph 


H 


< + > 


-pin 


2328 


OMe 


1 


Ph 


Methyl 


<♦> 


-pin 


2329 


OMe 


1 


Ph 


Ethyl 


(♦> 


-pin 


2330 


OMe 


1 


Ph 


n- Propyl 


<♦) 


-pin 


2331 


OMe 


1 


Ph 


n- Butyl 


<♦> 


-pin 


2332 


OMe 


1 


Ph 


CH 2 8CH 3 


(♦) 


-pin 


2333 


OMe 


1 


Ph 


CH 2 (SO)CH 3 


<♦) 


-pin 


2334 


OMe 


1 


Ph 


CH 2 (S0 2 )CH 3 


(♦> 


-pin 


2335 


OMe 


1 


Ph 


CH 2 CH 2 8CH3 


(♦> 


-pin 


2336 


OMe 


1 


Ph 


CH 2 CH 2 (80)CH 3 


(♦> 


-pin 


2337 


OMe 


1 


Ph 


CH 2 CH 2 (SO) 2 CH 3 


(♦> 


-pin 


2338 


OMe 




Ph 


CH 2 CN 


<♦) 


-pin 


2339 


OMe 




Ph 


CH 2 CH 2 CN 


<♦) 


-pin 


2340 


OMe 




Ph 


CH 2 CH 2 CH 2 CN 


(♦) 


-pin 


2341 


OMe 




Ph 


CF 3 


<♦> 


-pin 


2342 


OMe 




Ph 


CF 2 CF 3 


<♦> 


-pin 


2343 


OMe 




Ph 


CF 2 CF 2 CF 3 


(♦) 


-pin 


2344 


OMe 




Ph 


CF 2 CF 2 CF 2 CF 3 


(♦> 


-pin 
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2345 


OMe 


1 


Ph 


Fs-Ph 


(♦> -pin 


2346 


OMe 


1 


Ph 


CH2OO2H 


(♦) -pin 


2347 


OMe 


1 


Ph 


(CH2)20O2H 


(♦)-pin 


2348 


OMe 


1 


Ph 


(CH2>3O02H 


<♦> -pin 


2349 


We 


1 


Ph 


CH2CN4H 


(♦> -pin 


2350 


OMe 


1 


Ph 


{ CH2 ) 


(♦) -pin 


2351 


OMe 


1 


Ph 


(CH2>3CN4H 


(+> -pin 


2352 


OMe 


1 


Ph 


CH2NO2 


<♦) -pin 


2353 


OMe 


1 


Ph 


(CH2)2 Mo 2 


(♦) -pin 


2354 


OMe * 


1 


Ph 


(CH2)3 N °2 


(♦) -pin 


2355 


OMe 


■*■ 


Ph 


CH2OH 


{*> -pin 


2356 


OMe 


1 


Ph 


(CH2) 2 oH 


(♦) -pin 


2357 


OMe 


1 


Ph 


(CH2>30H 


(♦) -pin 


235B 


OMe 


1 


Ph 


CT 2^°2" e 


(+) -pin 




OMe 


1 


Ph 


(CH2) 20O2Me 


(+) -pin 


2360 


OMe 


1 


Ph 


(CH2) 3CX>2Me 


<♦> -pin 


2361 


OMe 


1 


Ph 


3-N02*Ph 


(«•) -pin 


2362 


OMe 


1 


Ph 


4-N02~Ph 


(♦) -pin 


2363 


OMe 


1 


Ph 


3-002H-Ph 


(♦) -pin 


2364 


OMe 


1 


Ph 


4 -OO2H- Ph 


(♦) -pin 


2365 


OMe 


1 


Ph 


3-Q*4H-Ph 


(*)-pin 


2366 


OMe 


1 


Ph 


4-Q*4H-Ph 


(-)-pin 


2367 


OMe 


1 


Ph 


3- (HOCH2) -Ph 


{♦) -pin 


2368 


OMe 


1 


Ph 


4- ( HOCH2 ) -Ph 


(♦) -pin 


2369 


OMe 


1 


Ph 


H 


OH, OH 


237 0 


OMe 


1 


Ph 


Methyl 


OH, OH 


237 J. 


OMe 


1 


Ph 


Ethyl 


OH., OH 


2372 


OMe 


1 


Ph 


n - Propyl 


OH, OH 


2373 


OMe 


1 


Ph 


n- Butyl 


OH, OH 


2374 


OMe 


1 


Ph 


CH2SCH3 


OH, OH 


237 D 


Ail — 

OMe 


1 


Ph 


CH2 (SO) CH3 


OH, OH 


23 /O 


OMe 


1 


Ph 


CH2 1BO2) Q13 


OH, OH 


2377 


OMe 


1 


Ph 


CH 2 CH 2 SC **3 


OH, OH 


23 / o 


OMe 


1 


Ph 


CH2CH2 ISO) CH3 


OH, OH 


2379 


OMe 


1 


Ph 


CH2CH2 (SO>2CH3 


OH, OH 


2380 


OMe 


1 


Ph 


CH2CN 


OH, OH 


2381 


OMe 


1 


Ph 


CH2CH2CN 


OH, OH 


2382 


OMe 


1 


Ph 


CH2CH2CH2CN 


OH, OH 


2383 


OMe 


1 


Ph 


CF 3 


OH, OH 


2384 


OMe 


1 


Ph 


CP 2 CF 3 


OH, OH 
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2385 


OMe 


1 


Ph 


CF2CP2CF3 


OH, OH 


2386 


OMe 


1 


Ph 


CP2CF2CF2CF3 


OH, OH 


2387 


OMe 


1 


Ph 


Fs-Ph 


OH, OH 


2388 


OMe 


1 


Ph 


CH2CO2H 


OH, OH 


2389 


OMe 


1 


Ph 


(CH 2 )2 co 2 H 


OH, OH 


2390 


OMe 


1 


Ph 


(CH 2 )3C02H 


OH, OH 


2391 


OMe 


1 


Ph 


CH2CK4H 


OH, OH 


2392 


OMe 


1 


Ph 


(CH2>2CN4H 


OH, OH 


2393 


OMe 


1 


Ph 


(CH 2 >3 CM 4 H 


OH, OH 


2394 


(Me 


1 


Ph 


CH2NO2 


OH, OH 


2395 


OMe 


1 


Ph 


(CH2)2N0 2 


OH, OH 


2396 


OMe 


1 


Ph 


(C3i2)3N02 


OH, OH 


2397 


OMe 


1 


Ph 


CH2OH 


OH, OH 


239 8 


OMe 


1 


Ph 


(CH 2 )2° H 


OH, OH 


2399 


OMe 


1 


Ph 


(CH 2 )3 OH 


OH, OH 


2400 


OMe 


1 


Ph 


CH 2 C02Me 


OH, OH 


2401 


OMe 


1 


Ph 


(CH2>2 c °2Me 


OH, OH 


2402 


OMe 


1 


Ph 


(CH 2 )3C02Me 


OH, OH 


2403 


OMe 


1 


Ph 


3-N02-Ph 


OH, OH 


2404 


OMe 


1 


Ph 


4-N0 2 -Ph 


OH, OH 


2405 


OMe 


1 


Ph 


3-00 2 H-Ph 


OH, OH 


2406 


OMe 


1 


Ph 


4-002H-Ph 


OH, OH 


2407 


OMe 


1 


Ph 


3-CN4H-Ph 


OH, OH 


2406 


OMe 


1 


Ph 


4-CN4K-Ph 


OH, OH 


2409 


OMe 


1 


Ph 


3 - (HOCH2) -Pn 


OH, OH 


2410 


OMe 


1 


Ph 


4- (HOCH2' Pil 


OH, OH 


2411 


CH 2 NH2 


1 


PhCH2 


H 


(♦) -pin 


2412 


CH2NH2 


1 


PhCH2 


Methyl 


*(♦) -pin 


2413 


CH2NH2 


1 


PI1CH2 


Ethyl 


(♦) -pin 


2414 


CH 2 NH 2 


1 


PhCH2 


n- Propyl 


(♦) -pin 


2415 


CH 2 NH 2 


1 


PhCH2 


n- Butyl 


(♦) -pin 


2416 


CH2NH2 


1 


PhCH2 


CH2SCH3 


(+) -pin 


2417 


CH 2 NH 2 


1 


PhCH2 


Q12 ISO; Q13 


I* J "pxn 


2418 


CH2NH2 


1 


PhCH2 


CH2 (SO2 J CH3 


(♦) -pin 


2419 


CH2NH2 


1 


PhCH 2 


CH2CH2SCH3 


(♦) -pin 


2420 


CH 2 NH 2 


1 


PhCH2 


CH 2 CH2(SO) CH3 


(♦)-pin 


2421 


CH2NH2 


1 


PhCH2 


CH2CH2{SO)2CH 3 


<*)-pin 


2422 


CH2NH2 


1 


PhCH 2 


CH 2 CN 


(♦)-pin 


2423 


CH2NH2 


1 


PhCH 2 


CH2CH2CN 


(♦)-pin 


2424 


CH 2 NH 2 


1 


PhCH 2 


CH2CH2CH2CN 


(♦)-pin 
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5i^e 




X srncn2 


CF3 


(♦) *pin 




«•%<• o 




X fnun2 


Cr 2 CF3 


(♦> -pin 






CH2NH2 


1 PnCH2 


CP2CF2CP3 


(♦) -pin 






w H2*"**2 


X fiw_±l2 


CF2CP2CP2CF3 


{♦) -pin 








X fnuxi2 


r5"Pn 


(♦) -pin 






Vv£*2****2 


X fflL.rl2 




(*) -pin 


BG 






X PnCtt2 


\Cn2 J 2^2** 


(«•) -pin 








X lr ilwl 2 




(♦) -pin 




• * J J 




X 1TX1WX12 




(♦) -pin 




24')4 


CHgNHg 


_L xriii-»n.2 


I w*2 * 2*-**4* 1 


(♦) -pin 






CH2NH2 


X Pncti2 


* CH2 ; 3GN4H 


{>) -pin 




*4 JO 




X xrnv«n2 


U32Wt-'2 


{♦) -pin 




«VJ / 


2 2 


X f Hurl 2 


t Cn 2 / 2 wo 2 


(«-) -pin 




2438 




X it own 2 


1 CH2 / 3"°2 


(♦) -pin 






CH2NH2 


X ±*nwil 2 




(♦) -pin 


CV 




w£i2»***2 


X Mra\~tl2 


Ul2ULH2rn 


(♦) -pin 


CW 




**2 A "2 


X rnun2 


V CM 2 J 2 OH 


(♦) -pin 






>»r«2* , '**2 


X rawl2 


I C«2 / 3OH 


(♦) -pin 






Mi2nn2 


X PhCH2 


Cn2CC»2Me 


(♦) -pin 


CX 




2*' *• 2 


X trllwn2 


V L.H2 / 2 C^2«® 


(♦) -pin 




9^^c 


»— n 2^ 2 


X tf nuri2 


1012; 3C02Me 


(♦) -pin 






2^ 2 


i c"av^i2 


Pn 


(♦) -pin 




2447 


CK2NH2 


X r*4UI12 




(♦ ) -pin 




2446 




X it nun 2 


^ - un* . p>> 


(♦) -pin 




2449 


CH2KH2 




A - MO* - DK 

* r*u*2 r n 


£♦ ) -pin 




24 ^.n 


CH->N"H-> 


X XrilW£12 


3 w2*» rn 


(«•) -pin 






CHoNH-> 
w*i2*'**2 


X xrnwxi2 


>i „ or>_ ij _ «v» 
* tx/2** "** 


{+) -pin 




2JC? 


v»**2****2 


X r*nurl2 


j*wW4fl - pn 


(♦) -pin 




2iC^ 




X * nun 2 


i-rw.w- pli 


(♦) -pin 




2454 






-a - fVdCW* \ .PK 


(♦) -pin 






*»xi2*»**2 


X IT JlwH 2 


' * I riuun2 / Pn 


(♦) -pin 




2iCf 


NH f C— NH) NH^ 


X lrHL.il 2 


H 


( ♦ ) - pin 




2457 




X PI1CH2 


Methyl 


i * ) - pin 




2458 


NH (C-NH)NHr> 


X PhCH2 


ttnyx 


i*J -pxn 






Mil / p_MU \ VTTJ _ 

MA \ L a nn J Wri2 


X pnun2 


n- Propyl 


(♦) -pin 




2460 


NH(C-NH)NH 2 


1 PhCH 2 


n- Butyl 


C)-pin 




2461 


NH(C«NH)NH 2 


1 PhCH 2 


CH 2 SCH 3 


(♦)-pin 




2462 


NH(C-NH)NH 2 


1 PhCH 2 


CH 2 (SO) CH 3 


(♦)-pin 




2463 


NH(C-NH)NH 2 


X PhCH 2 


CH2(S02)CH 3 


(♦) -pin 




2464 


NH(C-NH)NH 2 


X PhCH 2 


CH2 CH 2 SCH 3 


C)-pin 
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2465 


NH (C-NH) NH2 


1 


PhCH2 


CH2^**2 ua.3 


\ ▼ 1 - pin 


2466 


NH { C—NH) NH2 


1 


PhCH2 


Cn2U*2 V » u / 2 L **3 


\ * / pin 


2467 


NH (C-NH) NH2 


1 


PhCH2 


CH2CN 


v* / •pin 


2468 


NH (C-NH) NH2 


1 


PhCH2 


Cxt 2 Ctt^*-** 


"pin 


2469 


NH (C-NH) NH 2 


1 


PhCH2 


Cn2CH2C**2 cw 


1*1 -pin 


2470 


NH (C—NH) NH2 


1 


PI1CH2 


CF3 


V ▼ ; pin 


2471 


NH (C^JH)NH2 


1 


PbCH2 


CF2CF3 


I ▼ ; piu 


2472 


NH (C—NH) NH2 


1 


PI1CH2 


CIr2t»r2*** 3 


\ * ; pm 


2473 


NH (C— NH) NH2 


1 


PhCH2 


CF 2CF 2v-r2v»f 3 


v*; -pm 


2474 


NH (C-NH) NH2 


1 


PhCH2 


17— • PVi 


\ * / pin 


2475 


NH (C—NH) NH2 


1 


PhCH2 




v * J PXu 


2476 


NH (O-NH) NH2 


1 


PnCH 2 


I mi* \ -»rv*i«w 
I wxi2 J 2'- u 2** 


\ * ; - pm 


2477 


lit! / ^_*«» 1 MU ~ 

NH \ C— NH; NH2 


1 


rnCn 2 


\Un2/ 3WU2** 


/ 4. \ -tain 


247 8 


NH (C— NH) NH2 


1 


PhCH^ 




V ♦ / pin 


2479 


NH (C—NH)NH2 


1 


PI1CH2 


I C«2 ) 2CN4XI 


v* ) - pm 


2480 


NH (C— NH) NH 2 


1 


PhCH2 


( CH 2 / 3CN4H 


v ♦ 1 - pin 


2481 


NH (C-NH)NH2 


1 


PhCH2 


CH2NU2 


-pin 


2482 


NH (C-NH) NH2 


1 


PhCH2 


(CH2) 2 N °2 


{*) -pin 


2483 


NH (C-NH) NH2 


1 


PhCH2 


(CH2) 3N°2 


i+ 1 "pin 


2484 


NH (C— NH)NH2 


1 


PhCH2 


CH20H 


l + ; -pm 


2485 


NH (C-NH) NH 2 


1 


PhCH2 


{ CH2 / 2 OH 


-pin 


2486 


NH ( C— NH) NH 2 


1 


PhCH2 


ICH2) 3 otl 


1* / pm 


2487 


NH (C—NH) NH2 


1 


PI1CH2 


Cxl2CU2«© 


/ - pm 


2488 


NH (C-NH)NH2 


1 


PhCH2 


V CH2 ) 2C<?2 ne 


; -pin 


2489 


NH ( C—NH J NH2 


1 


F Hurl 2 
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/ nil- 1 ,nu 


OH, OH 




UU t p — >rtr\ MU« 


X 


r , nuii2^'*2 


W12 WJ 2™® 


OH, OH 


OB 1 1 




1 


PHCH2CH2 


/ f*t3 ^ \ .lV\^U — 

(CH2; 2^2"® 


OH, OH 




M"H frWIH^ MU- 


1 


c , ndt2C«i2 


/ rti _ \ _ pa-ua 

v CH2 / 3CO2MS 


OH, OH 


•5 o i *a 
29X4 


»n V ^^wn/ Pi 11 2 


1 


n>«r»u.r*u. 
rncn2^*"2 


J-N\V2-Fn 


OH, OH 


29X4 


MU /P— MTU MB- 


1 


f nun 2*-" 2 


**W02 rn 


OH, OH 


29 id 


N*H /r»— MW\ WUa 


I 


PI1CH2CH2 


3 -002H-Ph 


OH, CH 


«?1D 


MU / n«MtI\ MU- 


1 


DViPU-ru- 
rIlWll2wXl2 


A m ^W—U— DV 


OH, OH 




NH f ONU) MU- 


1 




■ rr>T - u ■ 0V1 


OH, OH 


29 X O 


wu ffVWlH int. 


1 


rnt-ii2wi2 




OH, OH 






1 


rTluii2^-*l2 


J I nvvuii2 ' * ** 


OK, OH 


29 2 O 


MU / p B MU \ MU - 


1 


P11CH2CH2 


4" (HQCH2/ P« 


OH, OH 


292X 


- q - f (VMH 1 MU* 

0 \ v-™imii ) nii2 


1 


PhCH 2 CH2 


H 


(♦) -pin 


2022 


- S - f CVMU > MU- 

0 \ v»™ixn / piii 2 


1 


rnui2Ui 2 


Methyl 


{♦) -pin 


20 2*1 


- q _ fp»MU\MU» 


1 


oVir*u— rtx. 
trtlU12«^M2 


Ethyl 


(♦) -pin 


202 A 


- S - ( rvMH ) MU. 
0 \ i'lxi / n 2 


1 


2r 111*112 ***»2 


n - Propyl 


(♦) -pin 


292C 


- 3 - (C— NH) NH-» 


1 




n- Butyl 


(♦) -pin 


2926 


-S- (C— NH)NH-» 

« \ Vi» — Mil / *»X*2 


1 


it n\»ii2 v»n 2 


r*ij— fli *U — 
wi2 ou *3 


<♦) -pin 


2927 


- 3 - f r—NH 1 NH- 


1 


PVjp*u^rn^ 
x' awn2Ui2 


rni— |on\ pu- 


(♦) -pin 


2928 


-S - ( C«-NH ) NH-> 

\ w a>vf« / 1«117 


1 

X 


py»Hu-r*u<* 

zr iiv_>ri2 w«2 


rni— / op. \ p%J- 
v-x*2 »**V2 / V-H3 


(♦) -pin 


2929 




1 


mun2 v»i*2 


w>ri2*»"2 ** 3 


(♦) -pin 






1 


iriiv*n.2*-**2 




(♦) -pin 


90 *i 1 


- G - f p.MU I MU-» 


1 


filv»Ji2*-«2 


Utl2^*l2 VoU; 2*-**3 


<♦) -pin 




0 v ^""iMn / run 2 


1 


PVi pu-pu- 




(♦) -pin 


*7 J J 


- fl - ( r-MU \ MU- 


1 


pVi r*u — ru . 
cxiwii 2 ^ « 2 


V-112 ^*»2 


<♦) -pin 


9Q^i 


-S - (C—NH) NH-> 

O \ V» fcHXl / 4.»f*2 


X 


DV,nH_r»u- 
c n^-ii 2**" 2 


PU-PU-PU— f*M 


(♦) -pin 


2935 


- g - f CVNH) NHo 

W % W ■ 11H / Art 1*2 


X 




pp. 


(♦/ -pin 


2936 




X 


PhCHoCHo 


CP2CF3 


(■♦•) -pin 


20 *i*7 


- 3 - ( C— NH ) NHi 


1 

X 


riiun^wi 2 


^ ^ 2*— r 2 3 


(♦).-pin 


2938 


-3 - (C— NH) NH-> 


1 


pKpU— £*U— 


v»r2^»» 2 2 3 


(♦ j -pin 


23 39 


_ Q - / p_MU ^ MU— 


X 


P11CH2CH2 




(+) -pin 


2940 


-S-(C-NH)NH 2 


1 


PhCH 2 CH2 


CH2CO2H 


(♦)-pin 


2941 


-8- (C-NH)NH 2 


1 


PhCH 2 CH2 


<CH2> 2 C02H 


(♦)-pin 


2942 


-S- (C-NH)NH 2 


1 


PhCH2CH2 


(CH2)a00 2 H 


(♦)-pin 


2943 


-S- (ONH)NH 2 


1 


PhCH2CH2 


CH2CN4H 


{♦)-pin 


2944 


-S-(C-NH)NH 2 


1 


PI1CH2CH2 


(CH 2 ) 2 CN 4 H 


(^)-pin 
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2945 


*fl - 


( C-NH ) NH 2 


1 


PhCB 2 CH 2 


(CH 2 ) 3 CN 4 H 


(♦) 


-pin 


2946 


-s- 


(ONH)NH2 


1 " 


PhCH 2 CH2 


CH2NO2 


(♦) 


-pin 


2947 


-8- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH2)2N02 


<♦) 


-pin 


2948 


-8- 


(C-HH)NH2 


1 


PhCH 2 CH 2 


(CH2>3N02 


(♦) 


-pin 


2949 


-s- 


(ONH)NH 2 


1 


PhCH2 CK 2 


CH 2 OH 


(♦) 


-pin 


2950 


-s- 


(C-^H)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )20H 


<♦) 


-pin 


2951 


-s- 


<C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )30H 


<♦> 


-pin 


2952 


-8- 


(C-NH)NH 2 


1 


PhCH 2 CH2 


CH 2 C0 2 Mq 


(♦) 


-pin 


2953 


-s- 


(C-NH)NH 2 


1 


PI1CH2CH2 


(CH2) 2°°2 Mo 


<♦) 


-pin 


2954 


-s- 


(OWH)NH 2 


1 


PhCH 2 CH 2 


(CH2) 3C0 2 Me 


<♦> 


-pin 


2955 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH2 


3-IK>2-Ph 


<♦) 


-pin 


2956 


-s- 


<C-NH)NH2 


1 


PI1CH2CH2 


4 - NO2 - Ph 


(♦) 


-pin 


2957 


-8- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


3-002H-Ph 


(♦) 


-pin 


2958 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


4-OO2H-PI1 


(♦) 


-pin 


2959 


-s- 


( C-NH > NH 2 


1 


PhCH 2 CH 2 


3 -OfyH-Ph 


<♦) 


-pin 


2960 


-8- 


( C-NH ) NH 2 


1 


PhCH 2 CH 2 


4 -CU4H- Ph 


<♦> 


-pin 


2961 




(C— NH)NH 2 


1 


PhCH 2 CH 2 


3- (HOCH 2 ) - Ph 


(♦) 


-pin 


2962 


-s- 


<C-NH)NH 2 


1 


PhCH 2 CH 2 


4- (HOCH 2 ) -Ph 


<«•) 


-pin 


2963 


-s- 


( C-NH ) NH 2 


1 


PhCH 2 CH2 


H 


oh. 


OH 


2964 


-s- 


(ONH)NH2 


1 


PhCH 2 CH 2 


Methyl 


OH, 


OH 


2965 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


Ethyl 


OH, 


OH 


2966 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


n- Propyl 


OH, 


OH 


2967 


-s- 


(C-NH)NH 2 


1 


PhCH2CH2 


n- Butyl 


OH, 


OH 


2968 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH2SCH3 


OH, 


OU 


2969 


-s- 


{ C-NH ) NH 2 


1 


PhCH 2 CH 2 


CH 2 (SO)CH3 


OH, 


OH 


2970 


-s- 


( C-NH ) NH 2 


1 


PhCH 2 CH 2 


CH2(S0 2 )CH3 


OH, 


OH 


2971 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH2 


CH2CH2SCH3 


OH, 


OH 


2972 


-s - 


(C-NH)NH 2 


1 


PhCH2CH 2 


CH 2 CH 2 (SO) CH3 


OH, 


OH 


2973 


-s- 


{C-NH)NH 2 


1 


PhCH 2 CH 2 


CH2CH2 (SO) 2CH3 


OH, 


OH 


2974 


-s- 


( C— NH ) NH 2 


1 


PhCH 2 CH 2 


CH 2 CN 


OH, 


OH 


2975 


-s- 


( C— NH ) NH 2 


1 


PhCH 2 CH2 


CH 2 CH 2 CN 


OH, 


OH 


2976 


-s- 


(C-NH)NH 2 


1 


PhCH2CH 2 


CH 2 CH 2 CH 2 CN 


OH, 


OH 


2977 


-s- 


( C— NH ) NH 2 


1 


PI1CH2CH2 


CF3 


OH, 


OH 


2978 


-s- 


{ C-NH ) NH 2 


1 


PnCH 2 CH 2 


CF2CF3 


OH, 


OH 


2979 


-s- 


(C-NH)NH 2 


1 


PhCH2CH2 


CP2CF2CF3 


OH, 


OH 


2980 




(C-NH)NH 2 


'1 


PhCH2CH2 


CF2CF2CF2CF3 


OH, 


OH 


2981 


-8- 


(C-NH)NH 2 


1 


PhCH2CH2 


F 5 -Ph 


OH, 


OH 


2982 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 H 


OH, 


OH 


2983 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )2C02H 


OH, 


OH 


29 84 


-s- 


<C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )3C0 2 H 


OH, 


OH 
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2985 


-8- 


( C-NH ) NH 2 


1 


PhCH 2 CH 2 


CH 2 CN4H 


OH, 


cm 


2986 


-S- 


{ONH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 CN4H 


OH, 


OH 


2987 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3CN4H 


OH, 


OH 


2988 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 N0 2 


OH, 


OH 


2989 


-8- 


( C-NH ) NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 N0 2 


OH, 


OH 


2990 


-8- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3 N0 2 


OH, 


OH 


2991 


-S- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH20H 


OH, 


OH 


2992 


-8- 


<C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH^^H 


OH, 


OH 


2993 


-S- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 3OH 


OH, 


OH 


2994 


-fl- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 C0 2 Me 


OH, 


OH 


2995 


-s- 


(C=NH)NH 2 


1 


FhCH 2 CH 2 


(CH 2 )2C02Ke 


OH, 


OH 


2996 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )3C0 2 Me 


OH, 


OH 


2997 


-s- 


(C-NH) NH 2 


1 


PhCH 2 CH 2 


3-N0 2 -Ph 


OH, 


OH 


2998 


-s- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


4-N0 2 -Ph 


OH, 


OH 


2999 


-s- 


( C-NH ) NH 2 


1 


PhCH 2 CH2 


3 - C0 2 H- Ph 


OH, 


OH 


3000 


-s- 


(C-NH) NH 2 


1 


PhCH2CH 2 


4*C02H-Ph 


OH, 


OH 


3001 


-8- 


(C— NH)NH 2 


1 


PhCH 2 CH 2 


3-CN4H-Ph 


OH, 


OH 


3002 


-8- 


(C-NH) NH 2 


1 


PhCH 2 CH 2 


4 -CN 4 H-Ph 


OH, 


OH 


3003 


-S- 


(C— NH)NH 2 


1 


PhCH 2 CH 2 


3- (HOCH 2 ) -Ph 


OH, 


OH 


3004 


-S- 


(C-NH)NH 2 


1 


PhCH 2 CH 2 


4- (HOCH 2 ) -Ph 


OH, 


OH 


3005 


OMe 




1 


PhCH 2 CH 2 


H 


( + ) 


-pin 


3006 


We 




1 


PhCH 2 CH 2 


Methyl 


(♦) 


-pin 


3007 


OMe 




1 


PhCH 2 CH 2 


Ethyl 


( + ) 


-pin 


3008 


OMe 




1 


PhCH 2 CH 2 


n- Propyl 


(*>* 


•pin 


3009 


OMe 




1 


PhCH 2 CH 2 


n- Butyl 


(♦)• 


-pin 


3010 


OMe 




1 


PhCH 2 CH 2 


CH2SCH3 


(♦) • 


•pin 


3011 


OMe 




1 


PhCH 2 CH 2 


CH 2 (SO)CH 3 


(♦)« 


-pin 


3012 


OMe 




1 


PhCH 2 CH 2 


CH 2 (S0 2 ) CH 3 


(♦>■ 


-pin 


3013 


OMe 




1 


PhCH 2 CH 2 


CH 2 CH 2 SCH3 


(♦) ■ 


-pin 


3014 


OMe 




1 


PhCH 2 CH 2 


CH 2 CH 2 (SO) CH3 


(♦) • 


-pin 


3015 


OMe 




1 


PhCH 2 CH 2 


CH 2 CH 2 (SO) 2 CH 3 


(♦) ' 


-pin 


3016 


OMe 




1 


PhCH 2 CH 2 


CH 2 CN 


<♦) - 


■pin 


3017 


OMe 




1 


PhCH 2 CH 2 


<*tj nu mi 

CH 2 CH 2 CN 


{ + ) - 


pin 


3018 


OMe 




1 


PnCH 2 CH 2 


Cn 2 Cn 2 Cn 2 CW 


(♦) " 


pin 


3019 


OMe 




1 


PhCH 2 CH 2 


CF 3 


{♦)- 


pin 


3020 


OMe 




• 1 


PhCH 2 CH 2 


CF2CF3 


<«•)- 


pin 


3021 


OMe 




1 


PhCR 2 CH 2 


CF2CF2CF3 




pin 


3022 


OMe 




1 


PhCH 2 CH 2 


CF2CF2CF 2 CF 3 


( + )- 


pin 


3023 


OMe 




1 


PhCH 2 CH 2 


F 5 -Ph 


(♦)- 


pin 


3024 


OMe 




1 


PhCH 2 CH 2 


CH 2 C0 2 H 


(♦)- 


pin 
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3025 


OMe 


1 


PI1CH2CH2 


( CH 2 ) 2 °°2 H 


{♦) -pin 


3026 


OMe 


1 


PhCH2 CH 2 


{CH2) 3CO2H 


(♦) -pin 


3027 


OMe 


1 


PI1CH2CH2 


CH2CK4H 


{♦) -pin 


3028 


OMe 


1 


PI1CH2CH2 


<CH2>2CN4H 


(♦) -pin 


3029 


OMe 


1 


PhCH 2 CH2 


(CH2>3CN4H 


(♦) -pin 


3030 


OMe 


1 


PMH2CH2 


CH2NO2 


(♦) -pin 


303X 


OMe 


1 


PhCH2CH2 


(CH 2 )2N0 2 


<♦) -pin 


3032 


OMe 


1 


PhCH 2 CH2 


(CH 2 )3N02 


(♦) -pin 


3033 


OMe 


1 


PhCH 2 CH 2 


CH2OH 


(♦>-pin 


3034 


OMe 


1 


PI1CH2CH2 


{CH 2 ) 2° H 


(♦) -pin 


3035 


OMe 


1 


PI1CH2CH2 


(CH 2 )30H 


(♦) -pin 


3036 


OMe 


1 


PI1CH2CH2 


CH 2 C0 2 Me 


(♦) -pin 


3037 


OMe 


1 


PI1CH2CH2 


( CH 2 ) 2 C©2Me 


{♦) -pin 


3038 


OMe 


1 


PhCH2 CH 2 


(CH2) 3C02Me 


(♦) -pin 


3039 


OMe 


1 


PhCH 2 CH2 


3 - NO2 * Ph 


{♦) -pin 


3040 


OMe 


1 


PhCH2CH2 


4-lK>2-Ph 


(♦) -pin 


3041 


OMe 


1 


PhCH2 CH 2 


3 -OO2H- Ph 


(♦) -pin 


3042 


OMe 


1 


PhCH 2 CH2 


4-CO2H-PI1 


(♦) -pin 


3043 


OMe 


1 


PhCH2CH2 


3-CN4H-Ph 


(♦) -pin 


3044 


OMe 


1 


PhCH2CH 2 


4-CN4H-Ph 


(«■) -pin 


3045 


OMe 


1 


PhCH 2 CH2 


3- (HOCH2) -Ph 


{♦) -pin 


3046 


OMe 


1 


PhCH 2 CH 2 


4- (HOCH2) -Ph 


(♦) -pin 


3047 


OMe 


1 


PhC3i 2 CH2 


H 


OH, OH 


3048 


OMe 


1 


PI1CH2CH2 


Methyl 


OH, OH 


3049 


OMe 


1 


PhCH 2 CH2 


Ethyl 


OH, OH 


3050 


OMe 


1 


PhCH2CH 2 


n- Propyl 


OH, OH 


3051 


OMe 


1 


PhCH2CH 2 


n- Butyl 


OH, OH 


3052 


OMe 


1 


PI1CH2CH2 


CH2SCH3 


OH, OH 


3053 


OMe 


1 


PhCH2CH 2 


CH 2 (SO) CH3 


OH, OH 


3054 


OMe 


1 


PhCH2 CH 2 


CH 2 (SO2) CH3 


OH, OH 


3055 


OMe 


1 


PhCH2CH2 


CH2CH2SCH3 


OH, OH 


3056 


OMe 


1 


PhCH2CH2 


CH2CH2 ISO; CH3 


OH, OH 


3057 


OMe 


1 


PhCH 2 CH2 


CH2CH2 (SO) 2 CH 3 


OH, OH 


3058 


OMe 


1 


PnCH 2 CH2 


CH 2 CN 


OH, OH 


3059 


OMe 


1 


PhC3J 2 CH2 


CH2CH2CN 


OH, OH 


3060 


OMe 


1 


PhCH 2 CH2 


CH2CH2CH2CN 


OH, OH 


3061 


OMe . 


1 


PhCH 2 CH2 


CF 3 


OH. OH 


3062 


OMe 


1 


PhCH 2 CH2 


CF2CF3 


OH, OH 


3063 


OMe 


1 


PhCH2CH2 


CF2CF2CF3 


" OH, OH 


3064 


OMe 


1 


PhCH2CH2 


CF2CF2CF2CF3 


OH, OH 
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3065 


OMe 


1 




r 5"lrn 


OH 


r OH 


*» r» £ c 
3066 


OMe 


1 


.r HL~ri 2 2 


t-it2'- t '2" 


OH 


r OH 


3067 


OMe 


1 




I CB2 ) 2 co 2 H 


OH 


, OH 


^ ACQ 

3 068 


OMe 


1 




i ua2 / 3v*U2** 


OH j 


OH 


JQoy 


una 


1 




v*n2i«**4** 


OH, 


OH 


JU/U 


une 


1 


py» pri _ ptr _ 


v *-**2 ' 2*- w 4** 


OH, 


OH 


**ft"7 1 
JO/1 




1 




i w»2/ 3*^4** 


OH, 


OH 


1 ft*7 9 


AU»v 

OMB 


1 




v».n2 £ **-'2 


OH, 


OH 


^07* 
J VI / J 


WHO 


X 


Phnw*%nH«"» 

ruVn2vn2 


l wri2 r 2" v 2 


ua« 


On 


JO/4 


une 


i 

l 




\ Ul2 / 3WU2 


AU 

OH, 


OH 


J U r P 


owe 


1 


f nv.n2^«2 




OH, 


OH 


*» ft"T £ 


Alfa 


1 


xr xiLxt 2 2 


\ w*2 / 2 un 


OH, 


OH 


JOf / 


Alia 


1 


fnun2^»2 


V *-*»2' 3 un 


OH, 


OH 


Jv/b 


une 


1 


dhow— f*w« 


^-ii2^ - '2^ e 


OH, 


OH 


U / y 


une 


1 


lrnurJ2^-"2 


V wl2' 2^ u 2** e 


OH, 


OH 


JUbU 


une 


1 


fiiL-Xi2^*"2 


V UX12/ 3*-^2"" 


OH, 


OH 




une 


1 


fiiv».n2»-**2 


-> .MA- . pv. 
J IMW2 til 


OH, 


OH 


JUo^ 


Alia 

une 


1 


ruwi2wi2 


A .Mfin * DVi 
* * WU2 * ** 


OH, 


OH 


3093 




1 


fruwX12^'*2 


-> _ rv*>-H- PVi 


Ua , 


Un 




une 


i 


it iiv*xi2^ r *2 


4 VA/2a1 til 


OH, 


Aft 

OH 


1QQC 


Uno 


X 


it n^-n 2 wxi 2 


3 -CNiH - Ph 


Uxl, 


UH 


3086 




1 

X 


* i-*v»xi2 2 




AO 

Un, 


Un 


3087 


OMe 




PhCHoCH-j 


3 - f HOCH-5) -Ph 


AU 

un t 


un 






1 
1 


PhCH-»£H«» 

£rnv»£12' v '*2 


A- fHOCHil - Ph 


un. 


OH 


JUOJ 




1 

X 


Oil 


u 

n 




pin 


-lnon 


«n \v. — «rx/ n 


1 

X 


rR 


necnyi 




-pin 


JU3 JL 


MM f P«MH > M 

na \u^nni n 


X 


DVi 


jstnyx 




pin 




nfl \\»™«nj n 


X 


rfl 


n * Propyl 




pin 


1 no 


Mil / A—KTTJ \ XI 

nil \ w""nxi ; xi 


> 

X 


r*n 


n~Bucyx 




*pin 


3094 


MTt / p«MU\ u 
nn \ v"*Jin / fi 


1 


DVi 


CH->SCHi 


- 


"pin 


Jw Ja 


Km f r«wwi u 


X 


DVi 
ru 


fSO) CH«» 




■pin 




up / p— jggi g 


X 


DVi 


wij \ / w*> 3 




~ pin 


3097 


v v. iNii / xi 


1 

X 


DVi 
ril 






" pin 


jvjy o 


ITU / P_»TTJ \ tl 


X 


DVi 


CHoCHo (SO) CH-a 


* > 


* pin 


3099 


NH (ONH)H 


1 


Ph 


CH2CH2 ' SO) 2 < -"3 


(♦ ) 


-pin 


3100 


NH(C-NH)H 


1 


Ph 


CH 2 CN 


(♦) 


-pin 


3101 


NH (C— NH) H 


1 


Ph 


CH2CH2CN 


( * ) 


-pin 


3102 


NH (C— NH) H 


1 


Ph 


CH2CH2CH2CN 


( * ) 


-pin 


3103 


NH (C— NH) H 


1 


Ph 


CP 3 


( + ) 


-pin 


3104 


NH (C— NH) H 


1 


Ph 


CF2CF3 


(♦ ) • 


-pin 
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3105 


NH (C—NH) H 


1 Ph 


CF 2 CP 2 CF3 


(♦] 


-pin 


3106 


NH(C-NH)H 


1 Ph 


CF2CF2CF2CF3 


(♦] 


-pin 


3107 


NH (C—NH) H 


1 Ph 


F 5 -Ph 


{♦] 


-pin 


3108 


NH (C—NH) H 


1 Ph 


CH2C02H 


{♦] 


-pin 


3109 


NH (C—NH) H 


1 Ph 


(CH 2 ) 2 C02H 


{ + ] 


-pin 


3110 


NH (C— NH) H 


1 Ph 


(CH 2 )3<X>2H 


( ♦ ] 


-pin 


3111 


NH ( C— NH ) H 


1 Ph 


CH2CN4H 


(♦ ] 


-pin 


3112 


NH (C—NH) H 


1 Ph 


(CH 2 ) 2 CN 4 H 


( * ! 


-pin 


3113 


NH { C—NH ) H 


1 Ph 


(CH 2 )3CN4H 


(♦] 


-pin 


3114 


NH (C—NH) H 


1 Ph 


CH2NO2 


(♦] 


-pin 


3115 


NH (C—NH) H 


1 Ph 


{CH 2 ) 2 N0 2 


(♦ ] 


-pin 


3116 


NH (C—NH) H 


1 Ph 


(CH 2 )3N0 2 


{ ♦ ] 


-pin 


3117 


NH (C—NH) H 


1 Ph 


CH2OH 


■{♦] 


-pin 


3118 


NH (C—NH) H 


1 Ph 


(CH2>2°H 


( ■»■ ) 


-pin 


3119 


NH(C-NH)H 


1 Ph 


(CH 2 ) 3 OH 


{ * 1 


-pin 


3120 


NH (C—NH) H 


1 Ph 


CH 2 C02Me 


(♦] 


-pin 


3121 


NH (C—NH) H 


1 Ph 


( CH 2 ) 2 C02Me 


(*] 


-pin 


3122 


NH ( C—NH ) H 


1 Ph 


(CH 2 ) 3 C0 2 Me 


(♦ 1 


-pin 


3123 


NH (C—NH) H 


1 Ph 


3-N0 2 -Ph 


{♦ ] 


-pin 


3124 


NH (C—NH) H 


1 Ph 


4-N0 2 -Ph 


(♦ 3 


-pin 


3125 


NH (C—NH) H 


1 Ph 


3-C0 2 H-Ph 


( ♦ ) 


-pin 


3126 


NH (C—NH) H 


1 Ph 


4-C0 2 H-Ph 


(♦] 


-pin 


3127 


NH (C—NH) H 


1 Ph 


3-CN 4 H-Ph 


(♦] 


-pin 


3128 


NH (C—NH) H 


l Ph 


4-CN 4 H-Ph 


( ♦ ] 


-pin 


3129 


NH (C—NH) H 


1 Ph 


3- {HOCH 2 ) -Ph 


( ♦ ) 


-pin 


3130 


NH (C—NH) H 


1 Ph 


4- (HOCH 2 ) -Ph 


( * ) 


-pin 


3131 


NH (C—NH) H 


1 Ph 


H 


OH, 


OH 


3132 


NH ( C—NH ) H 


1 Ph 


Methyl 


OH. 


OH 


3133 


NH (C—NH) H 


1 Ph 


Ethyl 


OH, 


OH 


3134 


NH (C—NH) H 


1 Ph 


n- Propyl 


OH, 


OH 


3135 


NH (C—NH) H 


1 Ph 


n- Butyl 


OH, 


OH 


3136 


NH (C— NH)H 


1 Ph 


CH 2 SCH3 


OH, 


OH 


3137 


NH (C—NH) H 


1 Ph 


CH 2 (SO)CH3 


OH, 


OH 


3138 


NH (C—NH) H 


1 Ph 


CH2(S02)CH3 


OH, 


OH 


3139 


NH ( C—NH ) H 


1 Ph 


CH2CH2SCH3 


OH, 


OH 


3140 


NH (C— NH) H 


1 Ph 


CH 2 CH 2 (SO) CH 3 


OH, 


OH 


3141 


NH(C-NH)H 


1 Ph 


CH 2 CH 2 (SO) 2 CH 3 


OH, 


OH 


3142 


NH (C—NH) H 


1 Ph 


CH 2 CN 


OH, 


OH 


3143 


NH (C— NH) H 


1 Ph 


CH 2 CH 2 CN 


OH, 


OH 


3144 


NH (C—NH) H 


1 Ph 


CH 2 CH 2 CH 2 CN 


OH, 


OH 
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3145 


NH ( C-NH ) H 


x 


Ph 


CF-» 


. On, OH 


3146 


NH (ONH) K 


X 


Ph 


CF-sCFi 


r\X2 rxzi 

On, OH 


3147 


NH (ONH) H 

•••• \ **** § *»* 


1 


Ph 
* ** 


2 — 2 — • j 


OH, OH 


3148 


NH (C— NH) H 


1 


Ph 


V»t 2 mi 3 


OH, OH 


3149 


NH (C-NH) H 


1 


Ph 


Fg-Ph 


On, On 


3150 


NH { C-NH ) H 


1 


Ph 


CH 2 C0 2 H 


un t Un 


3151 


NH (C-NH) H 


1 


Ph 


(CH*5) ^CO^H 


on m 
Un, On 


3152 


NH (C-NH) H 


1 


Ph 


{ CHo ) "jCOoH 


un, un 


3153 


NH (C-NH) H 


1 


Ph 


CHoCN^H 


On, OH 


3154 


NH (C— NH) H 


1 


Ph 


(CH*) «>CNzH 

i vu^ / 2^^ 4 


on , un 


3155 


NH (C— NH) H 


1 


Ph 


(CH 2 )2 CN 4H 


un , un 


3156 


NH (C— NH) H 


1 


Ph 


CH 2 N02 


un , un 


3157 


NH (C-NH) H 


1 


Ph 


( CHo ) r>NO-> 

^ — * - 2 ' 2 2 


nw nw 
un , un 


3158 


NH (C-NH) H 


1 


Ph 


( CHo ) «aNO"> 

\ *^ * j 2 


nw nw 
un , un 


3159 


NH ( C— NH ) H 


1 


Ph 


CH 2 OH 


nw nw 


3160 


NH (C— NH) H 


i 


Ph 




Un, On 


3161 


NH (C-NH) H 


X 


Ph 


i CH-» ) -»OH 
S v-*» 2 / 3 wn 


OH, OH 


3162 


NH (C-NH) H 


1 


Ph 


**4»2 iric 


On, On 


3163 


NH (C-NH) H 


1 


Ph 




un, Un 


3164 


NH (C-NH) H 


X 


Ph 


\ Vw«2 / 3 ^*2 


OH, OH 


3165 


NH (C-NH) H 


x 


Ph 


3 -N0 2 -Ph 


On, On 


3166 


NH (C-NH) H 


1 


Ph 


4-N0 2 -Ph 


nw nw 


3167 


NH (C— NH) H 


X 


Ph 


3-C0 2 H-Ph 


oh nw 


3168 


NH (C-NH) H 


1 


Ph 


4-00 2 H-Ph 


nw nw 


3169 


NH (C-NH) H 


1 


Ph 


3-CN 4 H-Ph 


OH, OH 


3170 


NH (C— NH) H 


1 


Ph 


4-CN 4 H-Ph 


OH, OH 


3171 


NH (C— NH) H 


1 


Ph 


3- <HOCH 2 ) -Ph 


OH OW 


3172 


NH (C— NH) H 


1 


Ph 


4- (HOCH 2 ) - Ph 


oh nw 


3173 


NH (C— NH) H 


1 


PhCH 2 


H 


( +) -nin 


3174 


NH (C-NH) H 


1 


PhCH 2 


Methyl 


( + ) -nin 


3175 


NH ( C-NH) H 


1 


PhCH2 


Ethyl 


(4-) -nin 


3176 


NH (C-NH)H 


1 


PhCK 2 


n * Piropy 1 


Ul -nin 


3177 


NH (C— NH) H 


1 


PhCH 2 


n - Butyl 


( ♦ ) -nin 


3178 


NH (C— NH) H 


1 


PhCH 2 


CH 2 SCH 3 


f ♦ ) - nin 


3179 


NH (C-NH) H 


x 


PhCH 2 


CH* (SO) CHi 


v*; -pin 


3180 


NH (C— NH) H 


X 


PhCH 2 


CH 2 (S0 2 )CH 3 


C)-pin 


3181 


NH (C— NH) H 


1 


PhCH 2 


CH 2 CH 2 SCH3 


{♦)-pin 


3182 


NH (C— NH) H 


1 


PhCH 2 


CH 2 CH 2 (S0) CH 3 


(♦)-pin 


3183 


NH ( C— NH ) H 


1 


PhCH 2 


CH 2 CH 2 (SO) 2 CH 3 


{♦)-pin * 


3184 


NH (C— NH) H 


1 


PhCH 2 


CH 2 CN 


(♦) -pin 
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3165 


NH(C-NH)H 


1 


PI1CH2 


CH2CH2CN 


(♦) 


-pin 


3X86 


NH(C-NH) H 


1 


PhCH2 


CH2CH2CH2CN 


(♦) 


-pin 


3187 


NH (C-NH) H 


1 


PhCH2 


CF3 


(♦) 


-pin 


3188 


NH(ONH)H 


1 ' 


PhCH2 


CP2CP3 


(♦) 


-pin 


3189 


KH (C-NH) H 


1 


PhCH2 


CF2CF2CF3 


(♦) 


-pin 


3190 


NH (C— NH) H 


1 


PhCH2 


CF2 CF 2 CF 2 CT 3 


(♦) 


-pin 


3191 


NH { C—NH ) H 


1 


PI1CH2 


Fs-Ph 


(♦) 


-pin 


3192 


NH ( C—NH) H 


1 


PhCH2 


CH2CO2H 


< + ) 


-pin 


3193 


NH (C— NH) H 


1 


PhCH2 


(CH2)2 C 02H 


(♦) 


-pin 


3194 


NH(C-NH)H 


1 


PI1CH2 


(CH2) 3CO2H 


(♦) 


-pin 


3195 


NH (C— NH) H 


1 


PhCH2 


CH2CN4H 


(♦) 


-pin 


3196 


NH { C—NH ) H 


1 


PhCH2 


(CH2) 2CN4H 


(♦) 


-pin 


3197 


NH (C— NH) H 


1 


PhCH2 


(CH2) 3CN4H 


(♦) 


-pin 


3198 


NH (C— NH) H 


1 


PI1CH2 


CH2N02 


(♦) 


-pin 


3199 


NH (C-NH) H 


1 


PhCH2 


(CH2) 2«02 


(♦) 


-pin 


3200 


NH (C— NH) H 


1 


PhCH2 


(CH2) 3^02 


(♦) 


-pin 


3201 


NH (C—NH) H 


1 


PhCH2 


CH2OH 


(♦) 


-pin 


3202 


NH(C-NH)H 


1 


PhCH2 


(CH2>2 0H 


(♦) 


-pin 


3203 


NH (C—NH) H 


1 


PI1CH2 


(CH2) 3OH 


(♦) 


-pin 


3204 


NH (C—NH) H 


1 


PhCH2 


CH 2 C02Me 


(♦) 


-pin 


3205 


NH (C—NH) H 


1 


PhCH 2 


(CH2) 2C02Me 


(♦) 


-pin 


3206 


NH (C-NH)H 


1 


PhCH2 


( CH2 ) 3C0 2 Me 


(♦) 


-pin 


3207 


NH (C—NH) H 


1 


PhCH2 


3 - N0 2 - Ph 


(♦) 


-pin 


3208 


NH (C-NH) H 


1 


PhCH2 


4 - N0 2 - Ph 


(♦) 


-pin 


3209 


NH (C—NH) H 


1 


PhCH2 


3 - CO2H- Ph 


(♦! 


-pin 


3210 


NH (C-NH) H 


1 


PhCH2 


4 - C0 2 H - Ph 


(♦) 


-pin 


3211 


NH (C-NH) H 


1 


PI1CH2 


3 - Pn 


<♦) 


-pin 


3212 


NH (C—NH) H 


1 


PhCH2 


4 - CW4H- trn 


<♦) 


- pin 


3213 


NH (C— NH) H 


1 


ox, r^tJ _ 
FHCxl2 


J v nuuH2 ) irn 


l*\ 


-pin 


3214 


NH (C-NH)H 


1 


PhCH 2 


4 tnUCii2J rn 


(*) 


-pin 


3215 


NH (C—NH) H 


1 


PhCH2 


H 


OH, 


OH 


3216 


NH (C—NH) H 


1 


PhCH2 


Methyl 


OH j 


OH 


3217 


NH (C— NH) H 


1 


PhCH2 


Ethyl 


OH, 


OH 


3218 


NH (C-NH)H 


1 


PhCH2 


n- Propyl 


OH, 


OH 


3219 


NH (C—NH) H 


1 


PhCH 2 


n- Butyl 


OH, 


OH 


3220 


NH ( C—NH ) H 


1 


PhCH 2 


CH2SCH3 


OH, 


OH 


3221 


NH (C—NH) H 


1 


PhCH 2 


CH 2 (SO)CH 3 


OH, 


OH 


3222 


NH (C—NH) H 


1 


PhCH2 


CH2(S0 2 )CK3 


OH, 


OH 


3223 


NH (C—NH) H 


1 


PhCH 2 


CH2CH2SCH3 


OH 


, OH 


3224 


NH (C—NH) H 


1 


PhCH2 


CH 2 CH2(SO) CH3 


OH, 


OH 
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3225 


NH(ONH)H 


1 


PhCH2 


CH 2 CH2(S0)2CH3 


OH, 


OH 


3226 


NH (OHH) H 


1 


PhCH2 


CH 2 CN 


OH, 


OH 


3227 


NH(C-NH)H 


1 


PhCH 2 


CH2CH2CN 


OH, 


OH 


3228 


NH (C— NH) H 


1 


PhCH2 


CH2CH2CH2CN 


OH, 


OH 


3229 


NH(ONH)H 


1 


PhCH2 


CF3 


OH. 


OH 


3230 


NH(ONH)H 


1 


PhCH2 


CF2CF3 


OH, 


OH 


3231 


NH (ONH) H 


1 


PhCH2 


CF2CF2CP3 


OH, 


OH 


3232 


NH (C— NH) H 


1 


PhCH 2 


CF2CF2CF2CF3 


OH, 


OH 


3233 


NH (C— NH) H 


1 


PhCH 2 


Fs-Ph 


OH, 


OH 


3234 


NH (C— NH) H 


1 


PhCH 2 


CH2CO2H 


OH, 


OH 


3235 


NH(C=NH)H 


1 


PhGH 2 


(CH2)2C0 2 H 


OH. 


OH 


3236 


NH (C— NH) H 


1 


PhCH 2 


(CH 2 ) 3CO2H 


OH, 


OH 


3237 


NH(C— NH) H 


1 


PhCH 2 


CH 2 CN 4 H 


OH, 


OH 


3236 


NH (C— NH) H 


1 


PhCH 2 


(CH 2 ) 2CN4H 


OH, 


OH 


3239 


NH(C-NH)H 


1 


PbCH 2 


(CH 2 >3CN4H 


OH, 


OH 


3240 


NH(C-NH)H 


1 


PhCH2 


CH2NO2 


OH, 


OH 


3241 


NH(ONH)H 


1 


PhCH2 


(CH2>2 N0 2 


OH, 


OH 


3242 


NH ( C— NH ) H 


1 


PhCH2 


(CH 2 )3N0 2 


OH, 


OH 


3243 


NH (C— NH) H 


1 


PhCH2 


CH2OH 


OH, 


OH 


3244 


NH(C-NH) H 


1 


PhCH 2 


(CH 2 )2°H 


OH, 


OH 


3245 


NH (C— NH) H 


1 


PhCH 2 


(C3J 2 )30H 


OH, 


OH 


3246 


NH (C— NH) H 


1 


PhCH2 


CH 2 co 2 Me 


OH, 


OH 


3247 


NH (C— NH) H 


1 


PhCH2 


( CH 2 ) 2C02Me 


OH, 


OH 


3248 


NH (ONH) H 


1 


PhCH2 


(CH2) 3C02Me 


OH, 


OH 


3249 


NH (C— NH) H 


1 


PhCH2 


3 - NO2 * Ph 


OH, 


OH 


3250 


NH (C-NH) H 


1 


PhCH2 


4-ND2"Ph 


OH, 


OH 


3251 


NH(C-NH) H 


1 


PhCH 2 


3-OO2H- Ph 


OH, 


OH 


3252 


NH (C— NH) H 


1 


PhCH2 


4 - OO2H- Ph 


OH, 


OH 


3253 


NH (C-NH) H 


1 


PhCH2 


3 - CN4H- Ph 


OH, 


OH 


3254 


NH (C-NH) H 


1 


PhCH 2 


4-CN4H- Ph 


OH, 


OH 


3255 


NH (C-NH) H 


1 


PhCH 2 


3- (HOCH2 ) - Ph 


OH, 


OH 


3256 


NH (C-NH) H 


1 


PhCH2 


4- (HOCH2) -Ph 


OH, 


OH 


3257 


NH (C— NH) H 


1 


PhCH 2 CH2 


H 


(♦) " 


pin 


3258 


NH (C-NH) H 


1 


PnCH 2 CH2 


Methyl 


(♦) - 


pin 


3259 


NH (C— NH) H 


1 


PhCH 2 CH 2 


Ethyl 


<♦>- 


pin 


3260 


NH (C— NH) H 


1 


PhCH 2 CH 2 


n- Propyl 


<♦) " 


pin 


3261 


NH (C— NH) H 


1 


PhCH 2 CH2 


n- Butyl 


(♦) " 


pin 


3262 


NH ( C— NH ) H 


1 


PhCH 2 CH 2 


CH 2 SCH 3 


(♦) " 


pin 


3263 


NH (C— NH) H 


1 


PhCH 2 CH 2 


CH 2 <SO) CH3 


<♦>- 


pin 


3264 


NH<C-NH)H 


1 


PhCH 2 CH2 


CH2(eC>2)CH3 


(♦)- 


pin 
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3265 


NH(C-NH)H 


1 


PI1CH2CH2 


CH 2 CH 2 SCH 3 


( ♦ ) 


-pin 


3266 


NH(C-NH)H 


■ 1 


PhCH 2 CH2 


CH2CH 2 (SO)CH3 


( ♦ ) 


-pin 


3267 


NH(ONH)H 


1 


PIJCH2CH2 


CH 2 CH2(SO)2CH3 


{ + ) 


-pin 


3268 


NH(C-NH)H 


1 


PhCH2CH 2 


CH 2 CN 


{ * ) 


-pin 


3269 


NH(ONH)H 


1 


PI1CH2CH2 


CH 2 CH 2 CN 


(♦) 


-pin 


3270 


NH(C— NH)H 


1 


PhCH 2 CH2 


CH 2 CH 2 CH 2 CN 


(* ) 


-pin 


3271 


NH (C— NH) H 


1 


PhCH 2 CH2 


CF 3 


(* ) 


-pin 


3272 


NH(ONH)H 


1 


PhCH 2 CH2 


CF 2 CF 3 


(* ) 


-pin 


3273 


NH ( C—NH ) H 


1 


PhCH 2 CH 2 


CP2CF2CF3 


( + ) 


-pin 


3274 


NH(OKH)H 


1 


PIXCH2CH2 


CF2CF2CF2CF3 


(♦) 


-pin 


3275 


NH(ONH)H 


1 


PhCH 2 CH2 


F 5 -Ph 


(♦) 


-pin 


3276 


NH (C—NH) H 


1 


PhCH2 CH 2 


CH 2 C0 2 H 


(♦) 


-pin 


3277 


NH (C— NH) H 


1 


PhCH 2 CH2 


(CH 2 )2C02H 


(*) 


-pin 


327 B 


NH (C— NH) H 


1 


PhCH2 CH 2 


{CH2) 3 C02H 


( + ) 


-pin 


3279 


NH (C—NH) H 


1 


PhCH 2 CH 2 


CH2CN4H 


(* ) 


-pin 


3260 


NH(C-NH)H 


1 


PhCH2CH2 


(CH2)2CN4H 


( ♦ ) 


-pin 


3281 


NH(C-NH)H 


1 


PhCH 2 CH2 


(CH 2 )3CN 4 H 


( * ) 


-pin 


3282 


NH (C— NH) H 


1 


PhCH 2 CH2 


CH2NO2 


( + ) 


-pin 


3283 


NH (C— NH) H 


1 


PhCH2CH2 


(CH 2 )2N0 2 


(♦) 


-pin 


3284 


NH(ONH)H 


1 


PI1CH2CH2 


(CH2) 3 N0 2 


(* ) 


-pin 


3285 


NH(C-NH)H 


1 


PhCH 2 CH2 


CH2OH 


( ♦ ) 


-pin 


3286 


NH(C-NH)H 


1 


PhCH 2 CH 2 


(CH 2 )20H 


( ♦ ) 


-pin 


3287 


NH { C—NH ) H 


1 


PhCH2CH 2 


(CH 2 )30H 


{♦) 


-pin 


3288 


NH (C— NH) H 


1 


PhCH 2 CH 2 


CH 2 C0 2 Me 


{ + ) 


-pin 


3289 


NH (C—NH) H 


1 


PhCH 2 CH 2 


(CH 2 ) 2 C0 2 Me 


( ♦ ) 


-pin 


3290 


NH (C— NH) H 


1 


PhCH 2 CH 2 


(CH 2 ) 3 C0 2 Me 


{ * ) 


-pin 


3291 


NH { C—NH ) H 


1 


PhCH 2 CH 2 


3-N0 2 -Ph 


( * ) 


-pin 


3292 


NH (C—NH) H 


1 


PhCH 2 CH 2 


4-N0 2 -Ph 


( * ) 


-pin 


3293 


NH (C—NH) H 


1 


PhCH 2 CH2 


3-C0 2 H-Ph 


( ♦ ) 


-pin 


3294 


NH (C— NH) H 


1 


PhCH 2 CH 2 


4-00 2 H-Ph 


(♦) 


-pin 


3295 


NH (C—NH) H 


1 


PhCH 2 CH 2 


3-CN 4 H-Ph 


(♦) 


-pin 


3296 


NH ( C—NH) H 


1 


PhCH2CH 2 


4-CN 4 H-Ph 


( + ) 


-pin 


3297 


NH (C—NH) H 


1 


PhCH2 CH 2 


3- (HOCH 2 ) -Ph 


(*) 


-pin 


3298 


NH ( C—NH) H 


1 


PhCH 2 CH 2 


4- (HOCH 2 ) -Ph 


(♦) 


-pin 


3299 


NH (C— NH) H 


1 


PhCH 2 CH 2 


H 


OH, 


OH 


3300 


NH (C—NH) H 


1 


PhCH 2 CH 2 


Methyl 


OH, 


OH 


3301 


NH (C— NH) H 


1 


PhCH2CH 2 


Ethyl 


OH, 


OH 


3302 


NH ( C—NH ) H 


1 


PhCH 2 CH 2 


n- Propyl 


OH, 


OH 


3303 


NH (C—NH) H 


1 


PhCH 2 CH 2 


a -Butyl 


OH, 


OH 


3304 


NH (C— NH) H 


1 


PhCH2CH2 


CH2SCH3 


OH, 


OH 
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3305 


NH f C— NH) H 


l 


PI1CH2CH2 


CH 2 (SO) CH3 


OH, 


OH 


3306 






PhCHoCH? 


CH 2 (8O2) CH3 


OH, 


OH 


3307 


NH ( C— NH ) H 


1 


PI1CH2CH2 


CH2CH28CH3 


OH. 


OH 


3308 


NH f C— NH ) H 




PI1CH2CH2 


CH9GH2 (SO) CHi 


OH, 


OH 


3309 


NH (C— NH) H 


1 


PhCH2CH2 


CH 2 CH 2 (SO) 2CH3 


OH, 


OH 


3310 


NH (CVNH)H 


1 


PhCH2 CH 2 


CH 2 CN 


OH, 


OH 


3311 


NH ( C— NH ) H 


1 


PhCH2CH2 


CH 2 CH 2 CN 


OH, 


OH 


3312 


NH (C— NH) H 




PhCH2CH2 


CH2CH2CH2CN 


OH , 


OH 


3313 


NH (C— NH) H 


1 


PhCH2 cs 2 


CP3 


OH, 


OH 


3314 


NH (C— NH) H 


1 


PI1CH2CH2 


CF2CF3 


OH. 


OH 


3315 


NH { C— NH ) H 


1 


PI1CH2CH2 


CF2CP2CF3 


OH, 


OH 


3316 


NH (C— NH) H 


1 


PI1CH2CH2 


CF2CF2CF2CP3 


OH, 


OH 


3317 


NH (C— NH) H 


1 


PhCH 2 CHo 




OH. 


OH 


3318 


NH (C-NH)H 


1 


PhCH 2 CH2 


CH 2 C0 2 H 


OH. 


OH 


3319 


NH (C— NH) H 


1 


PhCH2CH2 


( CHo ) 2CO2H 


OH, 


OH 


3320 


NH ( C-NH ) H 


1 


PhCH2CH2 


( CH2 ) 3CO2H 


OH. 


OH 


3321 


NH (C— NH) H 


1 


PhCH2CH2 


CH 2 CN 4 H 


OH. 


OH 


3322 


NH { C— NH ) H 


x 


PhCH 2 CH 2 


{CH 2 ) 2 CN4H 


OH, 


OH 


3323 


NH (C— NH) H 


1 


PhCH 2 CH 2 


(CH 2 ) 3CN4H 


OH. 


OH 


3324 


NH (C— NH) H 


1 


PhCH2CH 2 


CH 2 N0 2 


OH. 


OH 


3325 


NH (C-NH)H 


1 


PhCH 2 CH 2 


( CH 2 ) 2 N °2 


OH, 


OH 


3326 


NH (ONH)H 


1 


PhCH2CH 2 


( CH2 ) 3NO2 


OH, 


OH 


3327 


NH { C— NH ) H 


1 


PhCH 2 CH2 


CH2OH 


OH, 


OH 


3326 


NH (C-NH) H 


1 


PhCH2CH2 


(CH 2 )20H 


OH, 


OH 


3329 


NH (ONH)H 


1 


PhCH 2 CH 2 


(CH 2 )30H 


OH, 


OH 


3330 


NH (C-NH)H 


1 


PhCH2CH2 


CH 2 C0 2 Me 


OH, 


OH 


3331 


NH (C-NH) H * 


1 


PhCH 2 CH 2 


(CH2)2C0 2 Me 


OH, 


OH 


3332 


NH (C-NH) H 


1 


PhCH 2 CH 2 


(CH 2 )3C0 2 Me 


OH, 


OH 


3333 


NH (C-NH) H 


1 


PhCH 2 CH 2 


3-N0 2 -Ph 


OH, 


OH 


3334 


NH (C-NH)H 


1 


PhCH 2 CH 2 


4-N0 2 *Ph 


OH, 


OH 


3335 


NH ( C-NH) H 


1 


PhCH2CH 2 


3-O0 2 H-Ph 


OH, 


OH 


3336 


NH (C-NH)H 


1 


PhCH2CH2 


4-C0 2 H-Ph 


OH, 


OH 


3337 


NH (C— NH) H 


1 


PhCH 2 CH 2 


3-CN 4 H-Ph 


OH. 


OH 


333B 


NH (C-NH) H 


1 


PhCH 2 CH 2 


4-CN 4 H-Ph 


OH, 


OH 




r*n \ \.— »n / n 


1 


PhCH2CH2 


3-<HOCH 2 )-Ph 


OH, 


OH 


3340 


NH (C-NH) H 


1 


PhCH2CH2 


4- (H0CH 2 )-Ph . 


OH, 


OH 


BA. 


MS (M+H) + : 


Calc. 


480, Found 480. 






BC. 


MS (M+H) + : 


Calc. 


494, Found 494. 






BD. 


MS (M+H) + : 


Calc. 


522, Found 522. 







•269- 



WO 96/20689 



PCT/US95U6248 



BE. 


MS 


(M+H) + j 


Calc. 540, Found 


540 • 


BF. 


MS 


(M+H) + , 


Calc. 519, Found 


519. 


BG. 


MS 


(M+H) + : 


Calc. 538, Found 


538. 


BH. 


MS 


(M+H) + 


Calc. 346, Found 


346. 


BI. 


MS 


(M+H) + 


Calc. 494, Found 


494. 


BJ. 


Anal, calcd. for C17H26BN5O3 4 


»2 H2OI.8 



6.95? CI, 13.84; N, 15.20. Found: C, 44.22; H, 6.66; CI, 
14.03; N, 14.03. 



BW. 


MS 


(M+H) + : 


Calc. 


466, 


Found 


466. 


BX. 


MS 


(M+H) + : 


Calc. 


480, 


Found 


480. 


CV. 


MS 


(M+H) + ' 


Calc. 


510, 


Found 


510. 


CW. 


MS 


(M+H) + ' 


Calc. 


600, 


Found 


600. 


ex. 


MS 


(M+H) + 


Calc. 


552, 


Found 


552. 


CY. 


MS 


(M+H) + 


: Calc. 


629, 


Found 


629. 


CZ. 


MS 


(M+H) + 


Calc. 


524, 


Found 


524. 


DA. 


MS 


(M+H) + 


Calc. 


614, 


Found 


614. 



Table 16 



X ^ 



EX 


X 


m 






y l Y 2 


3345 


CH 2 NH 2 




Ph 


Ph 


{♦) -pin 


3346 


CH 2 NH 2 




Ph 


PhCH 2 


(♦) -pin 


3347 


CH2NH2 




Ph 


Ph(CH 2 > 2 


(+) -pin 


3348 


CH2NH2 




PhCH 2 


Ph 


<♦) -pin 


3349 


CH2NH2 




PhCH 2 


PhCH 2 


(+)-pin 


3350 


CH 2 NH 2 




PhCH 2 


Ph(CH 2 )2 


{♦)-pin 


3351 


CH 2 NH 2 




Ph(CH 2 )2 


Ph 


{+) -pin 


3352 


CH 2 NH 2 




Ph(CH 2 >2 


PhCH 2 


( + ) -pin 


3353 


CH2NH2 




Ph(CH 2 >2 


Ph(CH 2 ) 2 


(♦) -pin 


3354 


CH2NH2 




Ph 


Ph 


OH, OH 


3355 


CH2NH2 




Ph 


PhCH2 


OH, OH 


3356 


CH 2 NH 2 




Ph 


Ph(CH 2 >2 


OH, OH 


3357 


CH2NH2 




PhCH 2 


Ph 


OH, OH 


3358 


CH2NH2 




PhCH 2 


PhCH 2 


OH, OH 



Phya. 
Data 



BY 
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3359 




1 PhCH 2 


Ph(CH^) 




3360 


* * * 


1 Ph ( CH-9 ) *> 

X * ** \ *"**2 / 2 


Ph 




3361 


CH2NH2 


1 Ph ( CHo ) -5 


PhCH2 


OH OW 


3362 


CH2NH2 


1 PhfCH?)? 

X * ** 1 >»**2 / ^ 


Ph ( CHo ) «> 




3363 


NH (C— NH)NH 2 


1 Ph 


m 


v pin 


3364 


NH(0-NH)NH 2 


1 Ph 


PhCH 2 


1*1 pin 


3365 


NH(C-NH)NH 2 


1 Ph 


c ki \ W12/ 2 


1 * J pin 


3366 


NH (C-NH)NHo 


1 PhCH 2 




\* j -pin 


3367 


NH(C-NH)NH 2 


1 PhCH 2 


PhCH 2 


\ -pin 


3368 


NH (C«NH)NH 2 


1 PhCH 2 


Ph ( CHo ) * 


I* ) pin 


3369 


NH(ONH)NH 2 




srn. 


\ * ; ~pm 


337 0 


NH (ONH) NH 2 


1 PhfCH-s)^ 


PhCH 2 


\ ♦ / pin 


3371 


NH{C-NH)NH 2 


1 Ph(CH 2 )2 


Ph(CH->) -5 


{+) -oin 
\ / P*u 


3372 


NH{C-NH)NH 2 


1 Ph 


Ph 


OH, OH 


3373 


NH (C— NH) NH 2 


1 Ph 


PJ1CH2 


OH, OH 


3374 


NH (C-NH)NH 2 


1 Ph 


Ph(CH?) 9 
* ** \ ^**2 * * 




3375 


NH (C-NH) NH 2 


1 PhCH 2 


Ph 


OH, OH 


337 6 


NH(ONH)NH 2 


1 PhCH 2 


PhCH 2 


OH OH 


3377 w 


NH { C— NH ) NH 2 


1 PhCH2 


Ph ( CHi ) 9 

ru » W*»2 r 2 


oh on 


3376 


NH(C-NH)NH 2 


1 Ph(CH2)2 


Ph 


OH OH 


3379 


NH {C-NH)NH 2 




PhCH2 


OH OH 


3380 


NH (ONH)NH 2 


1 Ph(CH2>2 


PhfCH*) -9 

* ** * *"»*2 / 2 


OH OH 


3381 


OMe 


1 Ph 


Ph 


\ / pxu 


3382 


OMe 


1 Ph 


PhCH 2 


I w pin 


3383 


OMe 


1 Ph 


Ph(CH2>2 




3384 


OMe 


1 PhCH 2 


Ph 


(«■> -nin 


3385 


OMe 


1 PhCH 2 


PhCH2 




3386 


OMe 


1 PhCH2 


Ph(CH 2 ) 2 


( ♦ \ -oin 


3387 


OMe 


I Ph(CH 2 >2 


Ph 


( ♦) -pin 


3388 


OMe 


1 Ph(CH2>2 


PhCH2 


(♦ ) -pin 


3389 


OMe 


1 Ph(CH2>2 


Ph(CH2>2 


(♦) -Din 


3390 


OMe 


1 Ph 


Ph 


OH, OH 


3391 


OMe 


1 Ph 


PhCH 2 


OH, OH 


3392 


OMe 


1 Ph 


Ph(CH 2 >2 


OH, OH 




v/RO 


1 Phf*H*» 
x ruwn2 




OH, On 


3394 


OMe 


1 PhCH 2 


PhCH 2 


OH, OH 


3395 


OMe 


1 PhCH 2 


Ph(CH 2 ) 2 


OH, OH 


3396 


OMe 


1 Ph(CH 2 ) 2 


Ph 


OH, OH 


3397 


OMe 


1 Ph(CH 2 )2 


PhCH 2 


OH, OH 


3398 


OMe 


1 Ph(CH2)2 


Ph(CH2) 2 


OH, OH 
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3399 


NH (C—NH) H 


JL 


tr XX 


Ph 


(♦)-pin 


3400 


NH (C—NH) H 


J. 


lr XI 


PhCH 2 


(♦)-pin 


3401 


NH (C-NH) H 


1 


trn 


Ph(CH2>2 


O-pin 


3402 


NH (C-toI)H 


X 


PhCH2 


Ph 


(♦>-pin 


3403 


NH (C—NH) H 


1 


PhCH2 


PhCH 2 


(♦)-pin 


3404 


NH (C—NH) H 


1 


PhCH2 


Ph(CH 2 ) 2 


{♦) -pin 


3405 






Ph{CH 2 )2 


Ph 


(♦)-pin 


3406 


XTtX / *"« %TTT \ U 

Nn v C*Nfl J n 




Ph(CH 2 ) 2 


PhCH 2 


(♦)-pin 


3407 


NH ( C—NH ) H 




Ph(CH2>2 


Ph{CH 2 ) 2 


{♦)-pin 


3408 


NH ( ONH J a 


1 


Ph 


Ph 


OH, OH 


3409 


NH (C— NH) H 


J- 


Ph 


PhCH 2 


OH, OK 


3410 


NH (C—NH) H 


1 


rH 


Ph<CH 2 )2 


OH, OH 


3411 


NH (C—NH) H 


1 


PbCH 2 


Ph 


OH, OH 


3412 


NH (C— NH) H 


1 


PhCH 2 


PhCH 2 


OH, OH 


3413 


NH (C—NH) H 


1 


PhCH2 


Ph(CH 2 )2 


OH, OH 


3414 


NH (C—NH) H 


1 


Ph(CH 2 )2 


Ph 


OH r OH 


3415 


NH(C-NH)H 


1 


Ph(CH 2 >2 


PhCH 2 


OH, OH 



3416 


NH \ C—NH.; a 


1 


Ph(CH 2 )2 


Ph(CH 2 ) 2 


OH, OH 


3417 


CH2NH2 


2 


Ph 


Ph 


(+) -pin 


3418 


CH 2 NH 2 


2 


Ph 


PhCH 2 


O-Pin 


3419 


CH2NH2 


2 


Ph 


Ph(CH 2 )2 


(♦)-pin 


3420 


CH2NH2 


2 


PhCH 2 


Ph 


(♦>-pin 


3421 


CH2NH2 


2 


PhCH 2 


PhCH 2 


0)-pin 


3422 


CH2NH2 


2 


PhCH 2 


Ph(CH 2 )2 


(♦) -pin 


3423 


CH 2 NH 2 


2 


Ph(CH 2 >2 


Ph 


(*>-pin 


3424 


CH2NH2 


2 


Ph{CH 2 ) 2 


PhCH 2 


(♦>-pin 


3425 


CH 2 NH 2 


2 


Ph(CH 2 )2 


Ph(CH 2 )2 


(♦)-pin 


3426 


CH2NH2 


2 


Ph 


Ph 


OH, OH 


3427 


CH2NH2 


2 


Ph 


PhCH 2 


OH, OH 


3428 


CH 2 NH 2 


2 


Ph 


Ph(CH 2 )2 


OH, OH 


3429 


CH2NH2 


2 


PhCH 2 


Ph 


OH, OH 


3430 


CH2NH2 


2 


PhCH 2 


PhCH 2 


OH, OH 


3431 


CH 2 NH 2 


2 


PhCH 2 


Ph(CH 2 )2 


OH, OH 


3432 


CH 2 NH 2 


2 


Ph(CH 2 >2 


Ph 


OH, OH 


3433 


CH 2 NH 2 


2 


Ph(CH 2 >2 


PhCH 2 


OH, OH 


3434 


CH2NH2 


2 


Ph(CH 2 >2 


Ph(CH 2 )2 


OH, OH 


3435 


NH(C-NH)NH 2 


2 


Ph 


Ph 


<+>-pin 


3436 


NH (C—NH) NH 2 


2 


Ph 


PhCH 2 


(♦>-pin 


3437 


NH(C-NH)NH 2 


2 


Ph 


Ph(CH 2 >2 


• O-pin 


3438 


NH (C— NH)NH 2 


2 


PhCH 2 


Ph 


C)-pin 
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3439 


NH (C—NH) NH 2 


2 


PhCH2 


PhCH 2 


(♦) 


-pin 


3440 


NH (CVNH) NH2 


2 


PhCH2 


Ph(CH 2 ) 2 


<♦) 


-pin 


3441 


NH (C-NH) NH2 


2 


Ph(CH 2 ) 2 


Ph 


<♦) 


-pin 


3442 


NH (C— NH) NH2 


2 


Ph(CB2)2 


PhCH 2 


<♦> 


-pin 


3443 


NH(C-NH) NH2 


2 


Ph(CH 2 } 2 


Ph(CH 2 ) 2 


<♦) 


-pin 


3444 


NH ( C— NH ) NH 2 


2 


Ph 


Ph 


OH, 


OH 


3445 


NH (C-NH) NH2 


2 


Ph 


PhCH 2 


OH, 


OH 


3446 


NH { C— NH) NH2 


2 


Ph 


Ph(CH 2 ) 2 


OH, 


OH 


3447 


NH(C-NH)NH 2 


2 


PhCH 2 


Ph 


OH, 


OH 


344 B 


NH (C— NH) N«2 


2 


PhCH 2 


PhCH 2 


OH, 


OH 


3449 


NH(C-NH)NH 2 


2 


PhCH 2 


Ph(CH 2 ) 2 


OK, 


CH 


3450 


NH(ONH)NH 2 


2 


Ph<CH 2 ) 2 


Ph 


OH, 


OH 


3451 


NH(C-NH)NH 2 


2 


Ph(CH 2 ) 2 


PhCH 2 


OH, 


OH 


3452 


NH (C-NH)NH 2 


2 


Ph(CH 2 ) 2 


Ph(CH 2 ) 2 


OH, 


OH 


BY. 


MS (M+H)+: 


Calc. 


570, Found 


570. 
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Ex 


A 




©14 


r15 


Y 1 Y 2 


3457 


CH2NH2 


Ph 


H 


H 


(+>-pin 


3456 


CH2NH2 


Ph 


methyl 


H 


{♦)-pin 


3459 


CH2NH2 


Ph 


methyl 


H 


(♦) -pin 


3460 


CH2NH2 


Ph 


methyl 


methyl 


O-pin 


3461 


CH2NH2 


Ph 


ethyl 


H 


<*)-pin 


3462 


CH2NH2 


Ph 


ethyl 


methyl 


(♦>-pin 


3463 


CH2NH2 


Ph 


ethyl 


ethyl 


(♦>-pin 


3464 


CH2NH2 


Ph 


ieopropyl 


H 


(+>-pin 


3465 


CH2NH2 


Ph 


phenyl 


H 


(+>-pin 


3466 


CH2NH2 


Ph 


CH 2 CN 


H 


(♦)-pin 


3467 


CH 2 NH 2 


Ph 


CH2NC 


H 


(+)-pin 


3468 


CH2NH2 


Ph 


CH2NO2 


H 


<+>-pin 


3469 


CH2NH2 


Ph 


CH2SCH3 


H 


(♦)-pin 


3470 


CH2NH2 


Ph 


CH2SOCH3 


H 


(♦>-pin 


3471 


CH 2 NH 2 


Ph 


CH2SO2CH3 


H 


(*)-pin 


3472 


CH2NH2 


Ph 


CH 2 OH 


H 


(♦>-pin 


3473 


CH2NH2 


Ph 


CH 2 COOH 


H 


(♦)-pin 


3474 


CH2NH2 


Ph 


(CH 2 >2COOH 


H 


(♦) -pin 


347 5 


CH 2 NH 2 


Ph 


(CH 2 ) 2 CN 


H 


(♦)-pin 


3476 


CH 2 NH 2 


Ph 


CH-CHCOOMe 


H 


(♦>-pin 


3477 


CH 2 NH 2 


Ph 


CH-CHCOOH 


H 


(♦)-pin 


3478 


CH 2 NH 2 


Ph 


CH-CHCN 


H 


(+)-pin 


3479 


CH2NH2 


Ph 


CH2CN4H 


H 


(♦)-pin 


3480 


CH 2 NH 2 


Ph 


CH 2 NHS0 2 CF 3 


H 


(«-)-pin 


3481 


CH2NH2 


Ph 


CH 2 CH 2 CN 


H 


{♦) -pin 


3482 


CH2NH2 


Ph 


CH2CH2NC 


H 


(♦)-pin 


3483 


CH2NH2 


Ph 


CH2CH2NO2 


H 


< -Orpin 


3484 


CH2NH2 


Ph 


CH2CH2SCH3 


H 


<+)-pin 


3485 


CH2NH2 


Pn 


CH2CH2SOCH3 


H 


(♦) -pin 


3486 


CH 2 NH 2 


Ph 


CH2CH2SO2CH3 


H 


(♦)-pin 


3487 


CH 2 NH 2 


Ph 


CH2CH2OH 


H 


<*)-pin 



Phye 
Data 



BK 



BL 
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Ph 


NO2 


H 


{♦)-pln 






Ph 


F 


H 


(♦)-pln 




v~n2 w "2 


Ph 


OH 


H 


(♦)-pin 




CH2NH2 


Ph 


H 


H 


OH, OH 






Ph 


methyl 


H 


OH, OH 




wi2****2 


Ph 


methyl 


methyl 


OH, OH 


3494 




Ph 


ethyl 


H 


OH, OH 


"3 .4 O C 

3495 


t-ii2"**2 


Ph 


ethyl 


methyl 


OB, OH 


•a a a £ 
3496 


\-i12wxi2 


Ph 


ethyl 


ethyl 


OH, OH 




v-o2"**2 


Ph 


ieopropyl 


H 


OH, OH 




CH2NH2 


Ph 


phenyl 


H 


OH, OH 






Ph 


CH2CN 


H 


OH, OH 


-)Cnn 
J3UU 


rn.uu« 


Ph 


UI12NC 


H 


OH, OH 


ten i 


i_n 2^* ** 2 


Ph 


CH2NO2 


H 


OH, OH 


J3Ua 


v»x»2*'**2 


Pn 


CH2SCH3 


H 


OH, OH 




v»xi2"**2 


Ph 


CH2SOCH3 


H 


OH, OH 


3504 


wi2****2 


Ph 


MTt AM 
CH2SO2CH3 


H 


OH, OH 




v« 1*2*^** 2 


Ph 


CH20H 


H 


OH, OH 


J9UD 


»— **2*-***2 


Ph 


CB2COOH 


H 


OH, OH 


JDO / 


v*xi2' w **2 


Ph 


(CH2J 2COOH 


H 


OH, OH 




v-ji2 i '**2 


Ph 


(CH2) 2CN 


H 


OH, OH 




v»n 2 **2 


Pn 


CH— CHCOOMe 


H 


OH , OH 


3510 




ru 


CH— CHCOOH 


H 


OH, OH 


■ J 311 


CH2NH2 


Til.. 

Ph 


Cn2^*4tl 


H 


OH, OH 


J3J>« 


**** 2* * *• 2 


Pn 


wn2nnov2^f 3 


H 


OH, OH 


J31J 


CH**NH*> 


pn 


^2*""2^ 


H 


OH, OH 


■9314 




pn 


t-Jl2^-"2 wt - 


H 


OH, OH 


->3l3 


^»n2"** 2 


Ph 


CH2 c **2**v2 


H 


OH, OH 


<ieic 
JJiO 


CH«>NH-» 
w*«2*'**2 


pn 


UH2^-**2£'L.n3 


H 


OH, OH 


-53 JL / 


CH-»HH-> 


pn 


Un2*-«2 fc> ^^*"3 


H 


OH, OH 


3518 


CH2NH2 


rn 


^»ji2*~"2"^2^**3 


n 


OH, OH 


3519 


CH2NH2 


Jrn 


» -n 2 **2 


it 


OH, OH 






pn 


PH^PW^fYWH 
wa2vn2UW/n 


H 


OH, OH 




W1 2*' n 2 


pn 


w*i2^"**2^'*4** 


n 


OH, OH 


3522 


CH2NH2 


Ph 


CH2CH2NHSO2 CF3 


H 


OH, OH 


3523 


CH2NH2 


PhCH2 


H 


H 


(♦)-pin 


3524 


CH 2 NH 2 


PhO 


methyl 


H 


O-pin 


3525 


CH2NH2 


PhS 


methyl 


methyl 


(♦>-pin 


3526 


CH2NH2 


PhNH 


ethyl 


H 


(♦) -pin 


3527 


CH2NH2 


PhCONH 


ethyl 


methyl 


{♦)-pin 
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3528 


CH 2 NH 2 


PhNHCO 


ethyl 


ethyl 


{♦>-pin 


3529 


CH2NH2 


Ph 


ieopropyl 


H 


(♦) -pin 


3530 


CH2NH2 


PhCH 2 


phenyl 


H 


{♦)-pin 


3531 


CH2NH2 


PhO 


CH 2 CN 


H 


(♦) -pin 


3532 


CH2NH2 


PhS 


CH 2 NC 


H 


{+) -pin 


3533 


CH2NH2 


PhNH 


CH 2 N0 2 


H 


{♦) -pin 


3534 


CH2NH2 


PhCONH 


CH2SCH3 


H 


(♦) -pin 


3535 


CH2NH2 


PhNHCO 


CH2SOCH3 


H 


(+)-pin 


3536 


CH 2 NH 2 


Ph(CH 2 )2 


CH 2 S0 2 CH3 


H 


(♦) -pin 


3537 


NH(C-NH)NH 2 


Ph 


H 


H 


<+)-pin 


3538 


NH(ONH)NH 2 


Ph 


methyl 


H 


(♦)-pin 


3539 


NH(C-NH)NH 2 


Ph 


methyl 


H 


(♦) -pin 


3540 


NH(C-NH)NH 2 


Ph 


methyl 


methyl 


(♦) -pin 


3541 


NH(C-NH)NH 2 


Ph 


ethyl 


H 


(♦) -pin 


3542 


NH (O-NH) NH 2 


Ph 


ethyl 


methyl 


(♦) -pin 


-3543 


NH (C-NH)NH 2 


Ph 


ethyl 


ethyl 


(+)-pin 


3544 


NH(C^H)NH 2 


Ph 


ieopropyl 


H 


<♦) -pin 


3545 


NH (C— NH) NH 2 


Ph 


phenyl 


H 


(+)-pin 


3546 


NH<ONH)NH 2 


Ph 


CH 2 CN 


H 


(♦) -pin 


3547 


NH(ONH)NH 2 


Ph 


CH2NC 


H 


{♦)-pin 


3548 


NH {C— NH) NH 2 


Ph 


CH2NO2 


H 


(♦) -pin 


3549 


NH (C— NH) NH 2 


Ph 


CH 2 SCH3 


H 


(♦) -pin 


3550 


NH {C— NH) NH 2 


Ph 


CH2SOCH3 


H 


{♦) -pin 


3551 


NH(C-NH)NH 2 


Ph 


CH2 so 2 CH 3 


H 


(♦) -pin 


3552 


NH (C-NH) NH 2 


Ph 


CH 2 OH 


H 


(♦) -pin 


3553 


NH (C— NH) NH 2 


Ph 


CH 2 COOH 


H 


(♦ ) -pin 


3554 


NH (C— NH) NH 2 


Ph 


{C3 2 >2COOH 


H 


(♦) -pin 


3555 


NH(C-NH)NH 2 


Ph 


(CH 2 ) 2 CN 


H 


(♦) -pin 


3556 


NH (C—NH) NH 2 


Ph 


CH-CHCOOMe 


H 


{♦) -pin 


3557 


NH (C— NH) NH 2 


Ph 


CH-CHCOOH 


H 


(♦) -pin 


3556 


NH {C— NH) NH 2 


Ph 


CH2CN4H 


H 


(♦) -pin 


3559 


NH (C-NH)NH 2 


Ph 


CH2NHSO2CF3 


H 


(♦) -pin 


3560 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 CN 


H 


{♦) -pin 


3561 


NH (C-NH)NH 2 


Ph 


*mt9i r-*TT Wf% 

CH 2 CH 2 NC 


H 


(♦) -pin 


3562 


NH(ONH)NH 2 


Ph 


C3J 2 CH2N02 


H 


(+) -pin 


3563 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 SCH3 


H 


(♦) -pin 


3564 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 SOCH3 


H 


(♦) -pin 


3565 


NH(C-NH)NH 2 


Ph 


CH2CH2SO2CH3 


H 


(♦) -pin 


3566 


NH{ONH)NH2 


Ph 


CH 2 CH 2 OH 


H 


(♦) -pin 


3567 


NH(C-NH)NH 2 


Ph 


N0 2 


H 


(♦) -pin 
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3568 


uu / r*—\r& \ mix— 
NH \ 0™Nn J fin 2 


Ph 


F 


H 


(♦) 


-pin 


3569 


l«n ( u™wnj JNH2 


Ph 


OH 


H 


(♦1 


-pin 


357 0 


wti f rwurti) mu_ 
NH V UrWfl / J*** 2 


Pn 


H 


H 


OH, 


OH 


3571 


Nn ( u«»NH/ Nil 2 


Ph 


methyl 


H 


OH, 


OH 


3572 


Wn ( C^NHJ Mtt2 


Ph 


methyl 


methyl 


OH, 


OH 


3573 


Mil < iT_*.TXJ > VTTJ — 

Nn \ l>Nn ; Nnj 


Ph 


ethyl 


H 


OH, 


OH 


3574 


NH ( C— NH; NH2 


Ph 


ethyl 


methyl 


OH, 


OH 


3575 


NH ( C"NH ) NH2 


Ph 


ethyl 


ethyl 


OH, 


OH 


3576 


NH ( C"Nn) NH2 


Ph 


ieopropyl 


H 


OK, 


OH 


3577 


MIX / r > —\TU \ \TZJ - 

NH \ L"Nn J NH2 


Ph 


phenyl 


H 


OH, 


OH 


3579 


NH ( ONn ) NH2 


Ph 


CH2CN 


H 


OH, 


OH 


3579 


NH ( OMH / Nn 2 


Ph 


CH2NC 


H 


OH, 


OH 


e o a 


ixn v / xxxi 2 


Ph 


CH2NO2 


H 


OH, 


OH 


3581 


\ja r p^uu \ Ma- 
nn it«wnj IMX12 


Ph 




H 


OH, 


OH 


"aeon 


r*u 1 w™iMn/ a 2 


Pn 




H 


OH, 


OH 


1 C O 1 

3583 


WX1 I U"Nll; NH2 


Ph 


CH2HO2CI13 


H 


OH, 


OH 


3584 


Wit f ^.MU \ ini _ 
Nil V ^"Wn/ NH2 


Ph 


CH2OH 


H 


OH, 


OH 


3585 


Nil \ L"Wfl J NX12 


Ph 


Ltl2v-UUn 


H 


OH, 


OH 


3586 


Nn l W""Nn J Nn 2 


Ph 


/ ft*— \ _ /WMf 

ICH2/ 2^00n 


H 


OH, 


OH 


3587 


mix f r«_Mix \ mu_ 
Nn v W(n ) NH2 


Ph 


ICH2I 2 CW 


H 


OH, 


OH 


3588 


Mtf / AU.KJTJ \ 

Nn 1 c*"NH; Nfi 2 


Ph 


CH— CHCOOMe 


H 


OH, 


OH 


3589 


WW f P«HW \ Mn. 

iMn v w™iMn / nn2 


Ph 


CH—CHCOOH 


H 


OH, 


OH 


■jean 


MU / f^MU t Mil — 

Nn v L"wn ; NH2 


Ph 


^*U— U 
CH2CN4H 


H 


OH, 


OH 


3591 


MU / ^ M MU ) Mil — 

wn v t"wti| NH2 


Ph 


Cn2NHS02Cr3 


H 


OH, 


OH 


JDS 4 


Mil ( PnMWl tJU A 


Ph 


mi— r*u— r^M 
t»n2 un2wN 


H 


OH, 


OH 


JO? J 


MU ( P™KTU\ MU-. 


Pn 




H 


OH, 


OH 




nn \ c"wn/ ixn 2 


Pfl 


L.n2t.n2WW2 


H 


OH, 


OH 


T C Q C 

3595 


MU ( f»_ Mil \ MU- 


Ph 


r^u m. e r»u • 
un 2 L.n 2*> cn 3 


H 


OH, 


OH 






Pn 




H 


/"\U 

OH , 


OH 


J Sir / 


MU f r»NH ) MU- 


nv 

r*n 


wJi2*-'**2 2 3 


H 


cms 
OH, 




■ICQQ 


NH ( C—tJR) NH- 

h« \ >• *» n / n 2 


r*n 


2 2 


n 




AU 

\/a 






r*n 




n 


AU 


AU 

un 


JDUU 


NH f CVNH ) MU- 


Pn 


*— n 2 »— 2 ^*** 4 


'13 

a 


Un , 


rtu 




MW fCVNH) NH- 


, r n . 


1—1*2*— 2 2 3 


ti 
a 


un , 




3602 


NH{ONH)NH2 


PhCH2 


H 


H 


<♦) " 


pin 


3603 


NH(C-NH)NH 2 


PhO 


methyl 


H 


<♦)- 


pin 


3604 


NH (C— NH) NH2 


PhS 


methyl 


methyl 


(♦)- 


pin 


3605 


NH(C-NH)NH 2 


PhNH 


ethyl 


H 


(♦)- 


pin 


3606 


NH{C-NH)NH 2 


PhCX»JH 


ethyl 


methyl 


(♦)- 


pin 


3607 


NH(C-NH)NH 2 


PhNHCO 


ethyl 


ethyl 




pin 
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3608 


NH(C-NH)NH 2 


Ph 


isopropyl 


H 


< + ) 


-pin 


3609 


NH(C-NH)NH 2 


PhCH2 


phenyl 


H 


(♦) 


-pin 


3610 


NH(C-«H)HH2 


PhO 


CH 2 CN 


H 


(♦) 


-pin 


3611 


NH (C-NHJNH2 


PhS 


CH2NC 


H 


(♦) 


-pin 


3612 


NH(ONH)NH2 


PhNH 


CH2NO2 


H 


(♦) 


-pin 


3613 


NH (0»NH)NH2 


PhCONH 


a ■■■ tpm Aft 
CH2SCH3 


H 


(♦) 


-pin 


3614 


NH(C-NH)NH 2 


PhNHCO 


CH2SOCH3 


H 


<♦> 


-pin 


3615 


NH(C-NH)NH 2 


Ph(CH2>2 


CH2SO2CH3 


K 


<♦> 


-pin 


3616 


OMe 


Ph 


CH 3 


H 


(♦> 


-pin 


3617 


NH (C— NH) H 


Ph 


CH3 


H 


(♦) 


-pin 


3618 


OMe 


Ph 


CH 3 


H 


OH, 


OH 


3619 


NH{C-NH)H 


Ph 


CH 3 


H 


OH, 


OH 


BK. 


MS (M«=H)*: 


Calc. 477, Found 477. 








BL. 


MS (M=H) + : 


CalC. 539 


, Found 539. 









BM. MS (M-H)*: Calc. 505, Found 505. 
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Table 18 



N X 

R 13 R 14 R 15 y l Y 2 

Ph H H (♦)- 

Ph methvl H f+>- 



Ex 


X 






R^5 


Y 1 Y 2 


3624 


CH 2 NH 2 


Ph 


H 


H 


(♦) -pin 


3625 


CH 2 NH 2 


Ph 


methyl 


H 


(♦) -pin 


3626 


CH 2 NH 2 


Ph 


ethyl 


H 


( ♦ ) - pin 


3627 


CH 2 NH 2 


Ph 


ethyl 


methyl 


( ♦ ) - pin 


3628 


CH 2 NH 2 


Ph 


ethyl 


ethyl 


(♦) -pin 


3629 


CH 2 KH 2 


Ph 


ieopropyl 


H 


(♦) -pin 


3630 


CH 2 NH 2 


Ph 


phenyl 


H 


{♦) -pin 


3631 


CH 2 NH 2 


Ph 


CH 2 CN 


H 


(♦) -pin 


3632 


CH 2 NH 2 


Ph 


CH 2 NC 


H 


{♦) -pin 


3633 


CH 2 NH 2 


Ph 


CH 2 N0 2 


H 


<♦) -pin 


3634 


CH 2 NH 2 


Ph 


CH 2 SCH 3 


H 


( + ) - pin 


3635 


CH 2 NH 2 


Ph 


CH 2 SOCH 3 


H 


<♦) -pin 


3636 


CH 2 NH 2 


Ph 


CH 2 S0 2 CH3 


H 


(♦) -pin 


3 637 


CH 2 NH 2 


Ph 


CH 2 OH 


H 


(♦> -pin 


3638 


CH 2 NH 2 


Ph 


CH 2 COOH 


H 


(♦) -pin 


3639 


CH 2 NH 2 


Ph 


CH 2 CN 4 H 


H 


(♦) -pin 


3640 


CH 2 NH 2 


Ph 


CH 2 NHS0 2 CF 3 


H 


(♦) -pin 


3641 


CH 2 NH 2 


Ph 


CH 2 CH 2 CN 


H 


(♦) -pin 


3642 


CH 2 NH 2 


Ph 


CH 2 CH 2 NC 


H 


(♦) -pin 


3643 


CH 2 NH 2 


Ph 


CH 2 CH 2 N0 2 


H 


(♦) -pin 


3644 


CH 2 NH 2 


Ph 


CH 2 CH 2 SCH3 


H 


(+) -pin 


3645 


CH 2 NH 2 


Ph 


CH 2 CH 2 SOCH3 


H 


(♦) -pin 


3646 


CH 2 NH 2 


Ph 


CH 2 CH 2 S0 2 CH3 


H 


(♦) -pin 


3647 


CH 2 NH 2 


Ph 


CH 2 CH 2 OH 


H 


(♦) -pin 


3648 


CH 2 NH 2 


Ph 


N0 2 


H 


(♦) -pin 


3649 


CH 2 NH 2 


Ph 


P 


H 


(♦) -pin 


3650 


CH 2 NH 2 


Ph 


OH 


H 


(♦) -pin 


3651 


CH 2 NH 2 


Ph 


H 


H 


OH, OH 


3652 


CH 2 NH 2 


Ph 


methyl 


H 


OH, OH 


3653 


CH 2 NH 2 


Ph 


methyl 


methyl 


OH, OH 


3654 


CH 2 NH 2 


Ph 


ethyl 


H 


OH, OH 



Phye. 
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3655 


CH2NH2 


Ph 


ethyl 


methyl 


OH, OH 


3656 


CH2NH2 


Ph 


ethyl 


ethyl 


OH, OH 


3657 


CH2NH2 


Ph 


ieopropyl 


H 


OH, OH 


3658 


CH2NH2 


Ph 


phenyl 


H 


OH, OH 


3659 


CH2KH2 


Ph 


CH 2 CN 


H 


OH, OH 


3660 


CH2NH2 


Ph 


CH 2 NC 


H 


OH, OH 


3661 


CH2NH2 


Ph 


CH2NO2 


H 


OH, OH 


3662 


CH2NH2 


Ph 


C2J 2 8CH3 


H 


OH, OH 


3663 


CH2NH2 


Ph 


CH2 SO CH 3 


H 


OH, OH 


3664 


CH2NH2 


Ph 


CH2SO2CH3 


H 


OH, OH 


3665 


CH2NH2 


Ph 


CH2OH 


H 


OH, OH 


3666 


CH2NH2 


Ph 


CH2OOOH 


H 


OH, OH 


3667 


CH2NH2 


Ph 


CH2CH4H 


H 


OH, OH 


3668 


CH 2 NH 2 


Ph 


CH2NHSO2CF3 


H 


OH, OH 


3669 


CH2NH2 


Ph 


CH2 CH 2 CN 


H 


OH, OH 


3670 


CH 2 NH 2 


Ph 


CH2CH2NC 


H 


OH, OH 


3671 


CH2NH2 


Ph 


CH2CH2NO2 


H 


OH, OH 


3672 


CH2NH2 


Ph 


CH2CH2SCH3 


H 


OH, OH 


3673 


CH2NH2 


Ph 


CH2CH2SOCH3 


H 


OH, OH 


3674 


CH 2 NH 2 


Ph 


CH2CH2SO2CH3 


H 


OH, OH 


3675 


CH2NH2 


Ph 


CH2CH2OH 


H 


OH, OH 


3676 


CH2NH2 


Ph 


CH2CH2OOOH 


H 


OH, OH 


3677 


CH2NH2 


Ph 


CH2CH2CN4H 


H 


OH, OH 


367 8 


CH2NH2 


Ph 


CH2CH2NHSO2CF3 


H 


OH, OH 


3679 


CH2NH2 


PhCH 2 


H 


H 


(♦) -pin 


3680 


CH 2 NH 2 


PhO 


methyl 


H 


(♦) -pin 


3681 


CH2NH2 


PhS 


methyl 


methyl 


(♦ ) -pin 


3682 


CH 2 NH 2 


PhNH 


ethyl 


H 


(♦) -pin 


3683 


CR2KH2 


PhCONH 


ethyl 


methyl 


( + ) - pin 


3684 


CH2NH2 


PhNHCO 


ethyl 


ethyl 


(♦ ) -pin 


3685 


CH 2 NK 2 


Ph 


ieopropyl 


H 


(♦ ) -pin 


3686 


CH 2 NH 2 


PhCH2 


phenyl 


H 


(♦) -pin 


3687 


CH2NH2 


PhO 


CH2CN 


H 


( ♦ ) -pin 


3688 


CH2NH2 


PhS 


CH2NC 


H 


{+ ) -pin 


3689 


CH 2 NH 2 


PhNH 


CH2NO2 


H 


(♦) -pin 


3690 


CH2NH2 


PhCONH 


CH2SCH3 


H 


(♦) -pin 


3691 


CH2NH2 


PhNHCO 


CH28OCH3 


H 


(«►) -pin 


3692 


CH2NH2 


Ph(CH 2 )2 


CH2SO2CH3 


H 


(+) -pin 


3693 


NH(C-NH)NH 2 


Ph 


H 


H 


(■O -pin 


3694 


NH(ONH)NH 2 


Ph 


methyl 


methyl 


(♦) -pin 
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3695 


NH(C-HH)NH2 


Ph 


ethyl 


H 


* <*)-pin 


3696 


NH (C-NH)NH 2 


Ph 


ethyl 


methyl 


(+>-p±n 


3697 


NH(C-NH)NH2 


Ph 


ethyl 


ethyl 


(+)-pin 


3696 


NH (C— NH) NH2 


Ph 


ieopropyl 


H 


C)-pin 


3699 


NH (C-NH) NH2 


Ph 


phenyl 


H 


<+>-pin 


3700 


NH (C-NH) NH2 


Ph 


CH 2 Of 


H 


(♦>-pin 


3701 


NH (C— NH) NH 2 


Ph 


CH2NC 


H 


(♦)-pin 


3702 


NH (C-NH) NH2 


Ph 


CH 2 N0 2 


H 


(♦)-pin 


3703 


NH (C— NH) NH2 


Ph 


CH2SCH3 


H 


{♦)-pin 


3704 


NH(C-NH)NH2 


Ph 


CH2SOCH3 


H 


(♦)-pin 


3705 


NH(C=NH)NH 2 


Ph 


CH2SO2CH3 


H 


(*)-pin 


3706 


till i % ■■ j V 

NH (C— NH)NH 2 


Ph 


CH 2 OH 


H 


C)-pin 


37 07 


NH(C-NH)NH 2 


Ph 


CH 2 OOOH 


H 


(♦)-pin 


3708 


NH (C— NH) NH 2 


Ph 


CH 2 CN 4 H 


H 


(♦>-pin 


3709 


NH (C—NH)NH 2 


Ph 


CH2NHSO2CF3 


H 


{♦)-pin 


3710 


NH (C-NH)NH 2 


Ph 


CH2CH2CN 


H 


(♦)-pin 


3711 


NH (C— NH)NH 2 


Ph 


CH2CH2NC 


H 


(♦)-pin 


3712 


NH (C-NH)NH 2 


Ph 


CH 2 CH2N0 2 


H 


(O-Pin 


3713 


NH (C-NH) NH2 


Ph 


CH2CH26CH3 


H 


(♦) -pin 


3714 


NH (C—NH)NH2 


Ph 


CH2CH2SOCH3 


H 


(+)-pin 


3715 


NH (C— NH) NH 2 


Ph 


CH 2 CH 2 B0 2 CH3 


H 


C)-pin 


3716 


NH lC«*NH) NH 2 


Ph 


CH 2 CH 2 OH 


H 


<♦) -pin 


3717 


NH (C— NH) NH2 


Ph 


N0 2 


H 


(♦)-pin 


3718 


NH (C— NH) NH 2 


Ph 


F 


H 


(♦)-pin 


3719 


NH IC— NH) NH2 


Ph 


OH 


H 


(♦) -pin 


3720 


NH IC— NH) NH 2 


Ph 


H 


H 


OH, OH 


3721 


NH (C~NH) NH 2 


Ph 


methyl 


H 


OH , OH 


3722 


NH (C— NH) NH 2 


Ph 


methyl 


methyl 


OH, OH 


3723 


NH (C— NH) NH 2 


Ph 


ethyl 


H 


OH, OH 


3724 


NH (C-NH) NH2 


Ph 


ethyl 


methyl 


OH , OH 


3725 


NH ( C—NH ) NH 2 


Ph 


ethyl 


ethyl 


OH, OH 


3726 


NH (C— NH) NH 2 


Ph 


ieopropyl 


H 


OH, OH 


3727 


NH (C— NH) NH2 


Ph 


phenyl 


H 


OH, OH 


3728 


NH t C—NH) NH 2 


Ph 


CH 2 CN 


H 


OH, OH 


3729 


NH (C—NH) NH 2 


Ph 


CH 2 NC 


H 


OH, OH 


3730 


NH (0-NH)NH 2 


Ph 


CH2NO2 


H 


OH, OH 


3731 


NH ( C— NH ) NH 2 


Ph 


CH 2 SCH 3 


H 


OH, OH 


3732 


NH (C— NH) NH 2 


Ph 


CH2SOCH3 


H 


OH, OH 


3733 


NH(ONH)NH 2 


Ph 


CH2SO2CH3 


H 


OH, OH 


3734 


NH (C— NH) NH 2 


Ph 


CH 2 OH 


H 


OH, OH 
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3735 


NH<ONH)NH 2 


Ph 


CH 2 COOH 


H 


OH, 


OH 


3736 


NH(C-NH)NH 2 


Ph 


CH2CN4H 


H 


OH, 


OH 


3737 


NH(ONH)NH 2 


Ph 


CH2NHS0 2 CF 3 


H 


OH, 


OH 


3738 


NH<ONH)NH 2 


Ph 


CH 2 CH 2 CN 


H 


OH, 


OH 


3739 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 NC 


H 


OH, 


OH 


3740 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 N0 2 


H 


OH, 


OH 


3741 


NH { C— NH) NH 2 


Ph 


CH 2 CH 2 BCH3 


H 


OH, 


OH 


3742 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 80CH3 


H 


OH, 


OK 


3743 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 S0 2 CH3 


H 


OH, 


OH 


3744 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 OH 


H 


OH, 


OH 


3745 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 COOH 


H 


OH, 


OH 


3746 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 C2«4H 


H 


OH, 


OH 


3747 


NH(C«NH)NH 2 


Ph 


CH 2 CH 2 NHS0 2 CP3 


H 


OH, 


OH 


3748 


KH(C-NH)NH 2 


PhCH 2 


H 


H 


(♦) 


-pin 


3749 


NH(C-NH)NH 2 


PhO 


methyl 


H 


(*) 


-pin 


3750 


NH(ONH)NH 2 


PhS 


methyl 


methyl 


(♦) 


-pin 


3751 


NH(C-NH)NH 2 


PhNH 


ethyl 


H 


<♦> 


-pin 


3752 


NH(C-NH)NH 2 


Phccara 


ethyl 


methyl 


(♦> 


-pin 


3753 


NH (C— NH)NH 2 


PhNHCO 


ethyl 


ethyl 


(♦) 


-pin 


3754 


NH(C-NH)NH 2 


Ph 


iaopropyl 


H 


<♦> 


-pin 


3755 


NH (C— NH)NH 2 


PhCH 2 


phenyl 


H 


< + ) 


-pin 


3756 


NH (C— NH) NH 2 


PhO 


CH 2 CN 


H 


(♦> 


-pin 


3757 


NH(ONH)NH 2 


PhS 


CH 2 NC 


H 


(♦) 


-pin 


3758 


NH<C-NH)NH 2 


PhNH 


CH 2 N0 2 


H 


( + ) 


-pin 


3759 


NH(C-NH)NH 2 


PhCONH 


CH 2 6CH 3 


H 


<♦) 


-pin 


3760 


NH (C— NH)NH 2 


PhNHCO 


CH 2 SOCH 3 


H 


<♦> 


-pin 


3761 


NH(C-NH)NH 2 


Ph(CH 2 ) 2 


CH 2 S0 2 CH 3 


H 


( + ) 


-pin 


3762 


OMe 


Ph 


CH 3 


H 


<♦> 


-pin 


3763 


NH ( C— NH ) H 


Ph 


CH 3 


H 


<♦) 


-pin 


3764 


OMe 


Ph 


CH 3 


H 


OH, 


OH 


3765 


NH(C-NH)H 


Ph 


CH 3 


H 


OH, 


OH 
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Table 19 




ft" H 



Ex 


X 


R 13 




R 15 


yl Y 2 


3770 


CH 2 NH 2 


Ph 


H 


H 


(♦>-pin 


3771 


CH 2 NH 2 


Ph 


methyl 


H 


{♦)-pin 


3772 


CH 2 NH 2 


Ph 


H 


H 


OH, OH 


3773 


CH 2 NH 2 


Ph 


methyl 


H 


OH, OH 


3774 


NH(0-NH)NH 2 


Ph 


H 


H 


(♦>-pin 


3775 


NH(C-NH)NH 2 


Ph 


methyl 


H 


(♦)-pin 


3776 


NH(C-NH)NH 2 


Ph 


H 


H 


OH, OH 


3777 


NH(ONH)NH 2 


Ph 


methyl 


H 


OH, OH 


377 8 


OMe 


Ph 


CH3 


H 


C)-P±n 


3779 


NH<ONH)H 


Ph 


CH 3 


H 


(♦)-pin 


3780 


OMe 


Ph 


CH3 


K 


OH, OH 


3781 


NH(C-NH)H 


Ph 


CH3 


H 


OH, OH 



Phye. 
Data 
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Table 20 




Ex 


X 




* 14 


Rl5 


y l y 2 


37 so 


v-.ii 2*»" 2 


nv 

if a, 


xl 


n 


\ T / fcH** 


jy o / 




rn 








J/PB 




r*n 


etnyi 


IT 

I* 


( ♦ 1 -tain 


T"» DO 




DVi 

en 




methyl 


(+\ -Din 


3 / if U 




T>V» 


atnyi 


ft thvl 




J/71 


** 2 


DVi 


x Bopropyi 


g 


( ♦ ) -pin 


J / 3f d 




It XI 


pnouji 




{*■) ~pin 


V7 0 "* 

J/7 J 




Ira. 


CH2CN 


H 


( * ) -pin 


J/7* 




PH 


CH 2 NC 


jj 


( ♦ i -pin. 


J / If 3 


CH2NH2 


PH 
til 


CH 2 N0 2 




(♦ ) -pin 




CH 2 NH 2 


PH 
tii 


CH 2 SCH3 


H 


(♦ ) -Din 


3797 


CH 2 NH 2 


Ph 


CH2SOCH3 


H 


(+ ) ~pin 


3798 


CH2NH2 


Ph 


CH 2 S0 2 CH3 


H 


( + ) - pin 


379 9 


CH 2 NH 2 


Ph 


CH 2 OH 


H 


(♦) -pin 


3800 


CH2NH2 


Ph 


CH 2 COOH 


H 


(♦) -pin 


3801 




Ph 


CH 2 C N4 H 


H 


( ♦ > - pin 


3802 


CH2NH2 


Ph 


CH 2 NHS02CF3 


H 


( ♦ ) - pin 


3803 






wll7 vti/wiv 






3804 


CH 2 NH 2 


Ph 


CH 2 CH 2 NC 


H 


<«•) -pin 


3805 


CH 2 NH 2 


Ph 


CH 2 CH 2 N0 2 


H 


(♦) -pin 


3806 


CH2NH2 


Ph 


CH2CH2SCH3 


H 


(♦) -pin 


3807 


CH2NH2 


Ph 


CH 2 CH 2 SOCH3 


H 


{♦) -pin 


3808 


CH 2 NH 2 


Ph 


CH 2 CH 2 S02CH3 


H 


(♦) -pin 


3809 


CH 2 NH 2 


Ph 


CH 2 CH20H 


H 


(♦) -pin 


3810 


CH 2 NH 2 


Ph 


N0 2 


H 


(♦) -pin 


3811 


CH 2 NH 2 


Ph 


F 


H 


(«■) -pin 


3812 


CH 2 NH 2 


Ph 


OH 


H 


(♦) -pin 


3813 


CH 2 NH 2 


Ph 


H 


H 


OH, OH 


3814 


CH 2 NH 2 


Ph 


methyl 


H 


OH, OH 


3815 


CH 2 NH 2 


Ph 


methyl 


methyl 


OH, OH 


3816 


CH 2 NH 2 


Ph 


ethyl 


H 


OH, OH 



Phye. 
Data 
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3617 


CH 2 NH 2 


Ph 


ethyl 


methyl 


OH, OH 


3818 


CH 2 NH 2 


Ph 


ethyl 


ethyl 


OH, OH 


3819 


CH 2 NH2 


Ph 


ieopropyl 


H 


OH, OH 


3820 


CH 2 NH 2 


Ph 


phenyl 


H 


OH, OH 


3821 


CH 2 NH 2 


Ph 


CH 2 CN 


H 


OH, OH 


3822 


CH 2 NH 2 


Ph 


CH 2 NC 


H 


OH, OH 


3823 


CH 2 NH 2 


Ph 


CH 2 N0 2 


H 


OH, OH 


3824 


CH 2 NH 2 


Ph 


CH2SCH3 


H 


OH, OK 


3825 


CH 2 NH 2 


Ph 


CH2SOCH3 


H 


OH, OH 


3826 


CH 2 NH 2 


Ph 


CH2SO2CH3 


H 


OH, OH 


3827 


CH 2 KH2 


Ph 


CH2OH 


K 


OH, OH 


3828 


CH 2 NH 2 


Ph 


CH 2 COOH 


H 


OH, OH 


3829 


CH 2 NH 2 


Ph 


CH2CN4H 


H 


OH, OH 


3830 


CH 2 NH 2 


Ph 


CH 2 NHS02CF3 


H 


OH, OH 


3831 


CH 2 NH 2 


Ph 


CH 2 CH 2 CN 


H 


OH, OH 


3832 


CH 2 NH 2 


Ph 


CH 2 CH 2 NC 


H 


OH, OH 


3833 


CH 2 NH 2 


Ph 


CH 2 CH 2 N02 


H 


OH, OH 


3834 


CH 2 NH 2 


Ph 


CH 2 CH 2 SCH3 


H 


OH, OH 


3835 


CH 2 NH 2 


Ph 


CH2CH2SOCH3 


H 


OH, OH 


3836 


CH 2 NH 2 


Ph 


CH 2 CH 2 S0 2 CH3 


H 


OH, OH 


3837 


CH 2 NH 2 


Ph 


CH 2 CH 2 OH 


H 


OH, OH 


3838 


C3J 2 NH2 


Ph 


CH 2 CH 2 COOH 


H 


OH, OH 


3839 


CH 2 NH 2 


Ph 


CH 2 CH 2 CN 4 H 


H 


OH, OH 


3840 


CH 2 NH 2 


Ph 


CH 2 CH 2 NHS0 2 CF 3 


H 


OH, OH 


3841 


CH 2 NH 2 


PhCH 2 


H 


H 


(♦>-pin 


3842 


CH 2 NH 2 


PhO 


methyl 


H 


(+)-pin 


3843 


CH 2 NH 2 


Phs 


methyl 


methyl 


(♦) -pin 


3844 


CH 2 NH 2 


PhNH 


ethyl 


H 


(+)-pin 


3845 


CH 2 NH 2 


PhCONH 


ethyl 


methyl 


O-pin 


3846 


CH 2 NH 2 


PhNHCO 


ethyl 


ethyl 


(♦>-pin 


3847 


CH 2 NH 2 


Ph 


ieopropyl 


H 


O-pin 


3848 


CH 2 NH 2 


PhCH 2 


phenyl 


H 


<*)-pin 


3849 


CH 2 NH 2 


PhO 


CH 2 CN 


H 


<♦> -pin 


3850 


CH 2 NH 2 


PhS . 


CH 2 NC 


H 


{♦)-pin 


3851 


CH 2 NH 2 


PhNH 


CH 2 N0 2 


H 


(♦)-pin 


3852 


CH 2 NH 2 


PhCONH 


CH 2 6CH 3 


H 


(O-pin 


3853 


CH 2 NH 2 


PhNHCO 


CH2SOCH3 


H 


(O-pin 


3854 


CH 2 NH 2 


Ph(CH 2 >2 


CH 2 S0 2 CH3 


H 


(♦)-pin 


3B55 


NH(C-NH)NH 2 


Ph 


H 


H 


(*>-pin 


3856 


NH(C-NH)NH 2 


Ph 


methyl 


methyl 


(♦)-pin 
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3857 


NH(ONH)NH 2 


Ph 


ethyl 


H 


<♦) 


-pin 


3858 


NH(ONH)NH 2 


Ph 


ethyl 


methyl 


<♦) 


-pin 


3859 


NH(ONH)NH 2 


Ph 


ethyl 


ethyl 


(♦> 


-pin 


3860 


NH<C-NH)NH 2 


Ph 


ieopropyl 


H 


<♦> 


-pin 


3861 


NH(ONH)NH 2 


Ph 


phenyl 


H 


(♦> 


-pin 


3862 


NH(ONH)NH 2 


Ph 


CH 2 CN 


H 


<♦> 


-pin 


3863 


NH(ONH)NH 2 


Ph 


CH 2 NC 


H 


(♦> 


-pin 


3864 


NH(C-NH)NH 2 


Ph 


CH2NO2 


H 


(♦) 


-pin 


3865 


NH(C-NH)NH 2 


Ph 


CH 2 SCH 3 


H 


<♦> 


-pin 


3866 


NH(0-NH)NH 2 


Ph 


CH2SOCH3 


H 


<♦) 


-pin 


3867 


NH(ONH)NH 2 


Ph 


CH 2 S0 2 CH3 


H 


<♦> 


-pin 


3868 


NH (C—NH) KH 2 


Ph 


CH2OH 


H 


(♦> 


-pin 


3869 


NH (C-NH)NH 2 


Ph 


CH 2 COOH 


H 


(♦) 


-pin 


3870 


NH(C«NH)NH 2 


Ph 


CH 2 CN 4 H 


H 


<♦) 


-pin 


3871 


NH(C-NH)NH 2 


Ph 


CH 2 NHS02CF3 


H 


( + > 


-pin 


3872 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 CN 


H 


(♦> 


-pin 


3873 


NH (C—NH) NH 2 


Ph 


CH 2 CH 2 NC 


H 


(♦> 


-pin 


3874 


NH (C—NH) NH 2 


Ph 


CH 2 CH 2 N0 2 


H 


(♦) 


-pin 


3875 


NH (C— NH) NH 2 


Ph 


CH 2 CH 2 8CH3 


H 


<♦) 


-pin 


3876 


NH<C— NH)NH 2 


Ph 


CH 2 CH 2 SOCH 3 


H 


<♦) 


-pin 


3877 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 S0 2 CH3 


H 


( + ) 


-pin 


3878 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 OH 


H 


(♦) 


-pin 


3879 


NH(C«NH)NH 2 


Ph 


N0 2 


H 


<♦) 


-pin 


3880 


NH (C— NH)NH 2 


Ph 


F 


H 


M 


-pin 


3881 


NH(C^H)NH 2 


Ph 


OH 


H 


<♦> 


-pin 


3882 


NH (C-NH) NH 2 


Ph 


H 


H 


OH, 


OH 


3883 


NH(C-NH)NH 2 


Ph 


methyl 


H 


OH, 


OH 


3884 


NH(C-NH)NH 2 


Ph 


methyl 


methyl 


OH, 


OH 


3885 


NH (C—NH) NH 2 


Ph 


ethyl 


H 


OH, 


OH 


3886 


NH(C-NH)NH 2 


Ph 


ethyl 


methyl 


OH, 


OH 


3887 


NH(C-NH)NH 2 


Ph 


ethyl 


ethyl 


OH, 


OH 


3888 


NH(C-NH)NH 2 


Ph 


ieopropyl 


H 


OH, 


OH 


3889 


NH(C-NH)NH 2 


Ph 


phenyl 


H 


OH, 


OH 


3890 


NH (C-NH)NH 2 


Ph 


CH 2 CN 


H 


OH, 


OH 


3891 


NH(C-NH)NH 2 


Ph 


CH 2 NC 


H 


OH, 


OH 


3892 


NH(C-NH)NH 2 


Ph 


CH 2 N0 2 


H 


OH, 


OH 


3893 


NH(C«NH)NH 2 


Ph 


CH 2 SCH 3 


H 


OH, 


OH 


3894 


NH (C— NH)NH 2 


Ph 


CH 2 SOCH 3 


H 


OH, 


OH 


3895 


NH<C-NH)NH 2 


Ph 


CH 2 S0 2 CH3 


H 


OH, 


OH 


3896 


NH{C-NH)NH 2 


Ph 


CH20H 


H 


OH, 


OH 
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3897 


NH(C-NH)NH 2 


Ph 


CH 2 COOH 


H 


OH, 


OH 


3898 


NH(C-NH)NH 2 


Ph 


CH 2 CN 4 H 


H 


OH, 


OH 


3899 


NH(C-NH)NH 2 


Ph 


CH 2 NHB0 2 CF 3 


H 


OH, 


OH 


3900 


NH(ONH)NH2 


Ph 


CH 2 CH 2 CN 


H 


OH, 


OH 


3901 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 NC 


H 


OH, 


OH 


3902 


NH(ONH)NH 2 


Ph 


CH 2 CH 2 N0 2 


H 


OH, 


OH 


3903 


NH {C-NH)NH 2 


Ph 


CH 2 CH 2 flCH3 


H 


OH, 


OH 


3904 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 0OCH 3 


H 


OH, 


OH 


3905 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 S0 2 CH 3 


H 


OH, 


OH 


3906 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 OH 


H 


OH, 


OH 


3507 


NH(0=NH)NH 2 


?h 


CH 2 CH 2 C00H 


H 


OH, 


CH 


3908 


NH(C-NH)NH 2 


Ph 


CH 2 CH 2 CN4H 


H 


OH, 


OH 


3909 


NH (C— NH)NH 2 


Ph 


CH 2 CH 2 NHS0 2 CF3 


H 


OH, 


OH 


3910 


NH (C-NH)NH 2 


PhCH 2 


H 


H 


(♦) 


-pin 


3911 


NH (C— NH) NH 2 


PhO 


methyl 


H 


(♦> 


-pin 


3912 


NH (C— NH) NH 2 


PhS 


methyl 


methyl 


(♦) 


-pin 


3913 


NH (C-NH)NH 2 


PhNH 


ethyl 


H 


<♦> 


-pin 


3914 


NH (C-NH)NH 2 


PhCONH 


ethyl 


methyl 


<♦> 


-pin 


3915 


NH (O-NH) NH 2 


PhNH CO 


ethyl 


ethyl 


<♦) 


-pin 


3916 


NH(ONH)NH 2 


Ph 


ieopropyl 


H 


(♦> 


-pin 


3917 


NH (0»NH)NH 2 


PhCH 2 


phenyl 


H 


<♦> 


-pin 


3918 


NH(ONH)NH 2 


PhO 


CH 2 CN 


H 


(♦) 


-pin 


3919 


NH(ONH)NH 2 


PhS 


CH 2 NC 


H 


<♦> 


-pin 


3920 


NH (C— NH) NH 2 


PhNH 


CH 2 N0 2 


H 


(♦> 


-pin 


3921 


NH(C-NH)NH 2 


PhCONH 


CH 2 SCH 3 


H 


<♦) 


-pin 


3922 


NH(C-NH)NH 2 


PhNHCO 


CH 2 80CH 3 


H 


<♦) 


-pin 


3925 


NH(C-NH)NH 2 


Ph(CH 2 ) 2 


CH 2 S0 2 CH3 


H 


<♦) 


-pin 


3924 


OMe 


Ph 


CH3 


H 


<♦) 


-pin 


3925 


NH (C— NH) H 


Ph 


CH 3 


H 


(♦> 


-pin 


3926 


OMe 


Ph 


CH 3 


H 


OH, 


OH 


3927 


NH (C— NH) H 


Ph 


CH 3 


H 


OH, 


OH 
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Table 21 




Ex 


X 


R« 




Rl5 


Y 1 Y 2 


3932 


CH2NH2 


Ph 


H 


H 


(♦)-pin 


3933 


CH2NH2 


Ph 


methyl 


H 


{♦) -Pin 


3934 


CH 2 NH 2 


Ph 


H 


H 


OH, OH 


3935 


CB2NH2 


Ph 


methyl 


H 


OH, OH 


3936 


NH(C-NH)NH 2 


Ph 


H 


H 


{♦>-pin 


3937 


NH(C-NH)NH 2 


Ph 


methyl 


H 


(♦) -pin 


3936 


NH(C-NH)NH 2 


Ph 


H 


H 


OH, OH 


3939 


NH(C-NH)NH 2 


Ph 


methyl 


H 


OH, OH 


3940 


OMe 


Ph 


CH3 


H 


(♦)-pin 


3941 


NH{C-NH)H 


Ph 


CH 3 


H 


(♦)-pin 


3942 


OMe 


Ph 


CH 3 


H 


OH, OH 


3943 


NH(ONH)H 


Ph 


CH 3 


H 


OH, OH 
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Data 
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py 

tux. 


w 

A 


t>13 
R 


T>14 


vlv2 


3946 


CH2NH2 


Ph 


H 


C)-Pin 


3949 


CH 2 NH 2 


Ph 


methyl 


(♦>-pin 


3950 


CH2NH2 


Ph 


H 


OH, OH 


3951 


CH 2 NH 2 


Ph 


methyl 


OH, OH 


3952 


NH(C-NH)NH 2 


Ph 


H 


(♦) -pin 


3953 


NH(ONH)NH 2 


Ph 


methyl 


(♦) -pin 


3954 


NH(C-NH)NH 2 


Ph 


H 


OH, OH 


3955 


NH(C-NH)NH 2 


Ph 


methyl 


OH, OH 


3956 


OMe 


Ph 


CH 3 


O-Pin 


3957 


NH(ONH)H 


Ph 


CH 3 


(♦) -pin 


3958 


OMe 


Ph 


CH 3 


OH, OH 


3959 


NH(ONH)H 


Ph 


CH 3 


OH, OH 
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Table 23 




EX 


X 




Rl4 


Y 1 Y 2 


3964 


CH2NH2 


Ph 


H 


{♦)-pin 


3965 


CH2KH2 


Ph 


methyl 


<*)-pin 


3966 


CH 2 NH 2 


Ph 


H 


OH, OH 


3967 


CH2NH2 


Ph 


methyl 


OH, OH 


3968 


NH(0-NH)NH 2 


Ph 


H 


(♦) -pin 


3969 


NH(ONH)NH 2 


Ph 


methyl 


(O-pin 


3970 


NH(ONH)NH 2 


Ph 


H 


OH, OH 


3971 


NH(C-NH)NH 2 


Ph 


methyl 


OH, OH 


3972 


OHe 


Ph 


CH3 


(♦>-pin 


3973 


NH(ONH)H 


Ph 


CH 3 


(*)-pin 


3974 


OHe 


Ph 


CH 3 


OH, OH 


3975 


NH ( C— NH ) H 


Ph 


CH3 


OH, OH 
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Table 24 




Ex 


X 


Rl3 




yl T 2 


3980 


CH2NH2 


Ph 


H 


(♦)-pin 


3981 


CH2NH2 


Ph 


methyl 


(♦)-pin 


3982 


CH 2 NH 2 


Ph 


H 


OH, OH 


3983 


CH2NH2 


Ph 


methyl 


OH, OH 


3984 


NH(C-NH)NH 2 


Ph 


H 


{♦)-pin 


3985 


NH(C-NH)NH 2 


Ph 


methyl 


(♦)-pin 


3986 


NH(ONH)NH 2 


Ph 


H 


OH, OH 


3987 


NH{C-NH)NH 2 


Ph 


methyl 


OH, OH 


3988 


OMe 


Ph 


CH3 


O-pin 


3989 


NH (C— NH) H 


Ph 


CH3 


(♦)-pln 


3990 


OMe 


Ph 


CH 3 


OH, OH 


3991 


NH (C— NH) H 


Ph 


CH 3 


OH, OH 
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Table 25 




EX 


X 


R 13 


R^ 




yl Y 2 


3996 


CH2NH2 


Ph 


H 


H 




3997 


CH 2 NH 2 


Ph 


methyl ' 


H 


<*)-pin 


3998 


CH2NH2 


Ph 


H 


H 


OH, OH 


3999 


CH2NH2 


Ph 


methyl 


H 


OH r OH 


4000 


NH(C-NH)NH 2 


Ph 


H 


H 


(♦) -pin 


4001 


NH(C-NH)NH 2 


Ph 


methyl 


H 


O-Pin 


4002 


NH(ONH)NH 2 


Ph 


H 


H 


OH, OH 


4003 


NH(0-NH)NH 2 


Ph 


methyl 


H 


OH, OH 


4004 


OMe 


Ph 


CH3 


H 


<*>-pin 


4005 


NH(C-NH)H 


Ph 


CH3 


H 


(♦)-pin 


4006 


OMe 


Ph 


CH 3 


H 


OH, OH 


4007 


NH(C-NH)H 


Ph 


CH 3 


H 


OH, OH 
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Table 26 



ftvr 



R M H 



EX 


X 


p!3 

K 


e 14 

K 


«15 


vlv2 
X X 








H 


n 


I pin 


iAl 1 

401 J 




pa 


zistnyi 




I t j pin 


4014 


CH2NH2 


Ph 


H 


H 


OH, OH 


4015 


CH2NH2 


Ph 


methyl 


H 


OH, OH 


4016 


CH2NH2 


Ph 


H 


Ph 


{♦>-pin 


4017 


CH2NH2 


Ph 


H 


Ph 


OH, OH 


4018 


NH(ONH)NH 2 


Ph 


H 


H 


(♦)-pin 


4019 


NH(C-NH)NH 2 


Ph 


methyl 


H 


(♦>-pin 


4020 


NH(ONH)NH 2 


Ph 


H 


H 


OH, OH 


4021 


NH<C-NH)NH 2 


Ph 


methyl 


H 


OH, OH 


4022 


NH(C-NH)NH 2 


Ph 


H 


Ph 


(♦)-pin 


4023 


NH(ONH)NH 2 


Ph 


H 


Ph 


OH, OH 


4024 


OMe 


Ph 


CH 3 


H 


(4) -pin 


4025 


NH(ONH)H 


Ph 


CH 3 


H 


(♦)-pi» 


4026 


OMe 


Ph 


CH 3 


H 


OH, OH 


4027 


NH(C-NH)H 


Ph 


CH3 


H 


OH, OH 
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Ex X 

4032 CH 2 NH 2 

4033 CH 2 NH 2 

4034 CH 2 NH 2 

4035 CH 2 NH 2 

4036 NH(C-NH)NH 2 

4037 NH(C-NH)NH 2 

4038 NH(C-NH)NH 2 

4039 NH (O—NH) NH 2 

4040 NH(C-NH)NH 2 

4041 NH{C-NH)NH 2 

4042 OMe 

4043 NH ( C— NK ) H 

4044 OMe 

4045 NH (C— NH) H 



Table 27 








Rl5 


R 16 


y l Y 2 


Ph 


H 


H 


H 


(♦>-pin 


Ph 


methyl 


H 


H 


<+>-pin 


Ph 


H 


H 


H 


OH, OH 


Ph 


methyl 


H 


H 


OH, OH 


Ph 


H 


H 


H 


O-pin 


Ph 


methyl 


H 


H 


(♦)-pin 


Ph 


H 


H 


H 


OH, OH 


Ph 


methyl 


H 


H 


OH, OH 


Ph 


H 


CH 3 


CH3 


C)-Pin 


Ph 


H 


CH 3 


CH 3 


OH, OH 


Ph 


CH 3 


H 


H 


(♦>-pin 


Ph 


CH 3 


H 


H 


{♦)-pin 


Ph 


CH 3 


H 


H 


OH, OH 


Ph 


CH 3 


H 


H 


OH, OH 
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Table 28 




Ex 


X 


Rl3 




R* 5 


R 16 


yly2 


4050 


CH2NH2 


Ph 


CH2CO2H 


H 


H 


(♦>-pia 


4051 


CH2NH2 


Ph 


methyl 


H 


H 


(♦)-pin 


4052 


CH2NH2 


Ph 


CH2CO2H 


H 


H 


OH, OH 


4053 


CH2NH2 


Ph 


methyl 


H 


H 


OH, OH 


4054 


NH(C-NH)NH 2 


Ph 


CH 2 CN 


H 


H 


O-pin 


4055 


KH(ONH)NH 2 


Ph 


methyl 


H 


H 


(♦>-pin 


4056 


NH(C-NH)NH 2 


Ph 


CH 2 CN 


H 


H 


OH, OH 


4057 


NH(ONH)NH 2 


Ph 


methyl 


H 


H 


OH, OH 


4058 


NH(C-NH)NH 2 


Ph 


CH3 


CH 3 


H 


(♦)-pin 


4059 


NH(ONH)NH 2 


Ph 


CH 3 


CH 3 


H 


OH, OH 


4060 


OMe 


Ph 


CH3 


H 


H 


(♦>-pin 


4061 


NH(C-NH) H 


Ph 


CH 3 


K 


H 


<+)-pin 


4062 


OMe 


Ph 


CH 3 


H 


H 


OH, OH 


4063 


NH(ONH)H 


Ph 


CH 3 


H 


H 


OH, OH 


4064 


CH2NH2 


Ph 


H 


H 


H 


(♦>-pin 


4065 


CH2NH2 


Ph 


H 


H 


H 


OH, OH 
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Table 29 




Ex 


X 






Rl5 


R 16 


yly2 


4070 


CH2NH2 


Ph 


H 


H 


K 


(♦>-pin 


4071 


CH2NH2 


Ph 


methyl 


H 


H 


<♦> -Pin 


4072 


CH2NH2 


Ph 


H 


H 


H 


OH, OH 


4073 


CH2NH2 


Ph 


methyl 


H 


H 


OH, OH 


4074 


NH(C-NH)NH 2 


Ph 


H 


H 


H 


(♦>-pin 


4075 


NH(C-NH)NH 2 


Ph 


methyl 


H 


H 


(+)-pin 


4076 


NH(C-NH)NH 2 


Ph 


H 


H 


H 


OH, OH 


4077 


NH(C-NH)NH 2 


Ph 


methyl 


H 


H 


OH, OH 


407 8 


NH(C-NH)NH 2 


Ph 


CH 3 


CH 3 


H 


(♦)-pin 


4079 


NH(C-NH)NH 2 


Ph 


CH 3 


CH 3 


H 


OH, OH 


4080 


OMe 


Ph 


H 


H 


OH 


<*>-pin 


4081 


NH(ONH)H 


Ph 


H 


H 


F 


(+) -pin 


4082 


OMe 


Ph 


H 


H 


Me 


OH, OH 


4083 


NH (C-NH) H 


Ph 


H 


H 


Et 


OH, OH 
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Table 30 



H — V _ 

— * and iif=1 



Ex 


X 


Rl3 






R 16 


Y i y 2 


*B WOO 


CH2NH2 


PhCH2 


gj 




CI 


(♦) 


-pin 


4089 


CH2NH2 


PhCH2 


jj 


methyl 


H 


<♦) 


-pin 


4090 


CH2NH2 


PhCH2 


H 


CH2CK 


H 


( + ) 


-pin 


4091 




PhCH2 


H 


CH 2 COOH 


H 


{♦) 


-pin 


4092 


CHoNHo 


PhC»2 


H 


CH 2 NC 


H 


(♦) 


-pin 


4093 


CH2NH2 


PhCH2 


H 


CH2NO2 


H 


(♦) 


-pin 


4094 


CH2NH2 


PhCH2 


H 


(CH2>20H 


H 


(♦) 


-pin 


4095 


CH2NH2 


PhCH 2 


H 


CH2SOCH3 


H 


(♦) 


-pin 


4096 


CH2NH2 


PhCH 2 


H 


H 


N0 2 


OH, 


OH 


4097 


CH2NH2 


PhCH 2 


H 


methyl 


H 


OH, 


OK 


4098 


CH2NH2 


PhCH 2 


H 


CH 2 CN 


H 


OH, 


OH 


4099 


CH2NH2 


PhCH 2 


H 


CH 2 COOH 


H 


OH, 


OH 


4100 


CH 2 NH 2 


PhCH 2 


H 


CH2NC 


H 


OH, 


OH 


4101 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


H 


OH, 


OH 


4102 


CH2NH2 


PhCH 2 


H 


(CH 2 >20H 


H 


OH, 


On 


4103 


CH2NH2 


PhCH 2 


H 


CH2SOCH3 


H 


OH, 


On 


4104 


NH(C-NH)NH 2 


PhCH2 


H 


H 


H 


(♦) 


-pin 


A 1 ft C 


t win / iinv 


PhCH 2 


u 
n 


ED©thyl 


H 


<♦> 


-pin 


4106 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 CN 


H 


(♦) 


-pin 


4107 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 CXXDH 


H 


(♦> 


-pin 


4108 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 NC 


H 


(♦) 


-pin 


4109 


NH(C-NH)NH 2 


PhCH 2 


H 


CH2NO2 


H 


(♦) 


-pin 


4110 


NH(C-NH)NH 2 


PhCH2 


H 


{CH 2 )20H 


H 


<♦> 


-pin 


4111 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 eOCH3 


H 


<♦) 


-pin 


4112 


NH(C-NH)NH 2 


PhCH2 


H 


H 


H 


OH, 


OH 


4113 


NH(ONH)NH 2 


PhCH 2 


H 


methyl 


H 


OH, 


OH 


4114 


NH(C-NH)KH 2 


PhCH 2 


H 


CH 2 CN 


H 


OH, 


OH 


4115 


NH{C-NH)NH 2 


PhCH 2 


K 


CH 2 000H 


H 


OH, 


OH 


4116 


NH(ONH)NH 2 


PhCH 2 


K 


CH2NC 


H 


OH, 


OH 


4117 


NH(ONH)NH 2 


PhCH 2 


H 


CH2NO2 


H 


OH, 


OH 


4118 


NH(C-NH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


H 


OH, 


OH 
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4119 NH(OKH)NH 2 PhCH 2 H CB 2 SOCH 3 H OH, OH 
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Table 31 




Ex 


X 


R^ 


r" 




Y l y 2 


4124 


CH 2 NH 2 


PhCH 2 


H 


H 


(♦) 


-pin 


4125 


CH2NH2 


PhCH 2 


H 


methyl 


( + > 


-pin 


4126 


CH2NH2 


PhCH 2 


H 


CH 2 CN 


<♦) 


-pin 


4127 


CH2NH2 


PhCH 2 


H 


CH 2 COOH 


(♦) 


-pin 


4128 


CH 2 NH2 


PhCH 2 


H 


CH 2 NC 


<♦} 


-pin 


4129 


CH2NH2 


PhCH 2 


H 


CH 2 N0 2 


(♦) 


-pin 


4130 


CH2NH2 


PhCH 2 


H 


(CH 2 >20H 


(♦) 


-pin 


4131 


CH2NH2 


PhCH 2 


H 


CH 2 SOCH 3 


(♦) 


-pin 


4132 


CH2NH2 


PhCH 2 


H 


H 


OH, 


OH 


4133 


CH2NH2 


PhCH 2 


H 


methyl 


OH, 


OH 


4134 


CS2NH2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


4135 


CH2NH2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


4136 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OK, 


OH 


4137 


CH2NH2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


4138 


CH2NH2 


PhCH 2 


H 


<CH 2 ) 2 OH 


OH, 


OH 


4139 


CH 2 NH 2 


PhCH 2 


H 


CH2SOCH3 


OH, 


OH 


4140 


NH(C-NH)NH 2 


PhCH 2 


H 


H 


(♦) 


-pin 


4141 


NH(ONH)NH 2 


PhCH 2 


H 


methyl 


<♦> 


-pin 


4142 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 CN 


(♦> 


-pin 


4143 


NH(C-NH)NH 2 


PhCH 2 


* H 


CH 2 COOH 


{♦> 


-pin 


4144 


KH(C-NH)NH 2 


PhCH 2 


H 


C3i 2 NC 


<♦> 


-pin 


4145 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 ND 2 


(♦> 


-pin 


4146 


NH(C-NH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(♦> 


-pin 


4147 


NH(C-NH)NH 2 


PhCH 2 


H 


CH2SOCH3 


<♦) 


-pin 


4148 


NH(C-NH)NH 2 


PhCH 2 


H 


H 


OH, 


OH 


4149 


NH(C-NH) NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


4150 


NH<ONH)NH 2 


PhCH 2 


H 


CH 2 C*J 


OH, 


OH 


4151 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 OOOH 


OH, 


OH 


4152 


NH<ONH)NH 2 


PhCH 2 


H . 


CH 2 NC 


OH, 


OH 


4153 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 N0 2 


OK, 


OH 


4154 


NH(ONH)NH 2 


PhCH 2 


H 


(CH 2 >20H 


OH, 


OH 
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Table 32 



»• "x A 

H 



-X and m=l 



Ex 


X 


R i3 


Rl 5 




y l y 2 


4160 


CH 2 NH 2 


PhCH 2 


H 


H 


<♦) -pin 


4161 


CH2NH2 


PhCH 2 


CI 


H 


(♦)-pin 


4162 


CH 2 NH 2 


PhCH 2 


H 


methyl 


(♦)-pin 


4163 


CH2NH2 


PhCH 2 


H 


CH 2 CN 


(♦>-pin 


4164 


CH2NH2 


PhCH 2 


ei 


CH 2 CN 


(♦>-pin 


4165 


CH2NH2 


PhCH 2 


H 


CH2COOH 


(♦>-pin 


4166 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


(♦)-pin 


4167 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


(♦) -pin 


4168 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 )20H 


(♦>-pin 


4169 


CH 2 NH 2 


PhCH 2 


H 


CH2SOCH3 


{♦)-pin 


4170 


CH 2 NH 2 


PhCH 2 


H 


H 


OH, OH 


4171 


CH 2 NH 2 


PhCH 2 


CI 


H 


OH, OH 


4172 


CH 2 NH 2 


PhCH 2 


H 


methyl 


OH, OH 


4173 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


OH, OH 


4174 


CH 2 NH 2 


PhCH 2 


CI 


CH 2 CN 


OH, OH 


4175 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, OH 


417 6 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OH, OH 


4177 


. CH 2 NH 2 


PhCH 2 


H 


CH 2 N02 


OH, OH 


417 B 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, OH 


4179 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH3 


OH, OH 


4180 


NH(C-NH)NH 2 


PhCH 2 


H 


H 


(♦) -pin 


4181 


NH(C-NH)NH 2 


PhCH 2 


H 


methyl 


O-pin 


4182 


NH (C— NH) NH 2 


PhCH 2 


H 


CH 2 CN 


<♦) -pin 


4183 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 COOH 


(<0-pin 


4184 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 NC 


<*)-pin 


4185 


NH{C-NH)NH 2 


PhCH 2 


H 


CH2NO2 


<♦) -pin 


4186 


NH(C-NH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(♦) -pin 


4187 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


(♦) -pin 


4188 


NH (C— NH) NH 2 


PhCH 2 


H 


H 


OH, OH 


4189 


NH{C-NH)NH 2 


PhCH 2 


H 


methyl 


OH, OH 
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4190 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


4191 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


4192 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 NC 


OH, 


OH 


4193 


NH(C«NH)NH 2 


PhCH 2 


H 


CH2N02 


OH, 


OH 


4194 


NH(ONH)NH 2 


PhCK 2 


H 


(CH 2 ) 2 OH 


OH. 


OH 


4195 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 SOCH3 


OH, 


OH 
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Table 33 



R 14 



J* 



i/a X. 



H 



■X and rn-1 



Ex 


X 






y ly2 


4200 


CH-»NH-> 


PhCH 2 


XI 
U 


C) 


-pin 


4201 


v»n 2 v'**2 


PhCH 2 


mecnyi 


(♦) 


-pin 


4202 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


(♦) 


-pin 


4203 


CH2NH2 


PhCH 2 


CH 2 CN 


<♦) 


-pin 


4204 


wm 2* 2 


PhCH 2 


CHnCOOH 

vll2 WW4J 


(♦) 


-pin 


4205 


<*2*™** 2 


PhCH 2 


CH 2 NC 


(♦) 


-pin 


4206 


v»ji 2 2 


PhCH 2 


CH*>NO> 


(♦) 


-pin 


4207 


*-.**2*" t *2 


PhCH 2 


v v»**2 * 2 


{♦> 


-pin 


4208 


CH2NH2 


PhCH 2 


CH2SOCH3 


(♦) 


-pin 


4209 


WAi 2 


PhCH 2 


g 


OH, 


OH 


4210 


CH2NH2 


PhCH 2 


niftthvl 


OH, 


OH . 


4211 


CH2NH2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4212 




PhCH 2 


CH 2 CN 


OH, 


OH 


4213 


CH9NH9 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4214 


CH2NH2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4215 


f-»TJ_VTTJ _ 

un2""2 


xrni»n 2 


\^n 2 «v 2 


OH, 


OH 


4216 


CH2NH2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4217 


CH2NH2 


PhCH 2 


CH2SOCH3 


OH, 


OH 


4218 


NH(ONH)NH 2 


PhCH 2 


H 


(♦) 


-pin 


4219 


NH(C-NH)NH 2 


PhCH 2 


methyl 


(♦) 


-pin 


4220 


NH(C-NH)NH 2 


PhCH 2 


CH 2 CN 


<♦) 


-pin 


4221 


NH<C-NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


<♦) 


-pin 


4222 


NH(C-NH)NH 2 


PhCH 2 


CH2COOH 


<♦) 


-pin 


4223 


NH(ONH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 






4224 


NH(ONH)NH 2 


PhCH 2 


CH 2 NC 


(♦) 


-pin 


4225 


NH(C-NH)NH 2 


PhCH 2 


CH 2 N0 2 


<♦> 


-pin 


4226 


NH<ONH)NH 2 


PhCH 2 


(CH 2 ) 2 0H 


(♦> 


-pin 


4227 


NH(ONH>NH 2 


PhCH 2 


CH2SOCH3 


(♦) 


-pin 


4228 


NH(ONH) NH 2 


PhCH 2 


H 


OH, 


OH 


4229 


NH(C-NH)NH 2 


PhCH 2 


methyl 


OH, 


OH 
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4230 
4231 
4232 
4233 
4234 
4235 

4236 
4237 



NH(C-NH)NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


NH(ONH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


NH{C-NH)NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


NH<C-NH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


NH(C-NH)NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


NH(ONH>NH 2 


PhCH 2 


CH2N0 2 


OH, 


OH 


NH (C— NH) NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


NH (ONH)NH 2 


PhCH 2 


CH 2 SOCH3 


OH, 


OH 
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Table 34 



R 13 



o 

A 



(CHa),, N — (. 



H 



EX 


X 


Rl3 


y l y 2 






m-1 






4242 


CH 2 NH 2 


PhCH 2 


(♦) 


•pin 


4243 


CH 2 NH 2 


PhCH 2 


OH, 


OH 


4244 


NH (C— NH) NH 2 


PhCH 2 


<♦> 


-pin 


4245 


NH < C—NH ) NH 2 


PhCH 2 


OH, 


OH 


4246 


OMe 


PhCH 2 


<♦> 


-pin 


4247 


OMe 


PhCH 2 


OH, 


OH 


4248 


NH ( C— NH ) H 


PhCH 2 


<♦) 


-pin 


4249 


NH ( C—NH ) H 


PhCH 2 


OH, 


OH 


4250 


CH 2 NH 2 


PhCH 2 CH 2 


(♦) 


-pin 


4251 


CH 2 NH 2 


PhCH 2 CH 2 


OH, 


OH 


4252 


NH ( C—NH ) NH 2 


PhCH 2 CH 2 


<♦> 


-pin 


4253 


NH(C-NH)NH 2 


PhCH 2 CH 2 


OH, 


OH 


4254 


OMe 


PhCH 2 CH 2 


<♦> 


-pin 


4255 


OMe 


PhCH 2 CH 2 


OH, 


OH 


4256 


NH (C— NH) H 


PhCH 2 CH 2 


<♦) 


-pin 


4257 


NH(ONH)H 


PhCH 2 CH 2 


OH, 


OH 


4258 


CH 2 NH 2 


Ph 


<♦) 


rpin 


4259 


CH 2 NH 2 


Ph 


OH, 


OH 


4260 


NH (C—NH) NH 2 


Ph 


<♦> 


-pin 


4261 


NH ( C—NH ) NH 2 


Ph 


OH, 


OH 


4262 


OMe 


Ph 


<♦) 


-pin 


4263 


OMe 


Ph 


OH, 


OH 


4264 


NH ( C-NH ) H 


Ph 


(♦) 


-pin 


4265 


NH ( ONH ) H 


Ph 


OH, 


OH 


4266 


CH 2 NH 2 


PhCH 2 CH 2 S 


<♦) 


-pin 


4267 


CH 2 NH 2 


PhCH 2 S 


(♦) 


-pin 


4268 


CH 2 NH 2 


PhCH 2 CH 2 S 


OH, 


OH 


4269 


CH 2 NH 2 


PhCH 2 S 


OH, 


OH 


4270 




TCF*2 







Pnye . Data 



DB 



DC 
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4271 


CH2NH2 


PhCH 2 


{♦) -pin 


4272 


CH2NH2 


PhCH 2 


OH, OH 


4273 


KH(ONB)NH 2 


PhCH 2 


<<0-pin 


4274 


KH(ONH)NH 2 


PhCH 2 


OH, OH 


4275 


OKe 


PhCH 2 


<*>-pin 


427 6 


OHe 


PhCH 2 


OH, OH 


4277 


NH(ONH)H 


PhCH 2 


(♦)-pin 


4278 


NH(ONH)H 


PhCH2 


OH, OH 


4279 


CH2NH2 


PhCH 2 CH 2 


(♦)-pin 


4280 


CH 2 NH 2 


PhCH 2 CH 2 


OH, OH 


4281 


NH(ONH)NH 2 


PhCH2 CH 2 


(♦)-pin 


4282 


NH(ONH)NH 2 


PhCH 2 CH2 


OH, OH 


4283 


OMe 


PhCH 2 CH 2 


(+) -pin 


4284 


OMe 


PhCH 2 CH 2 


OH, OH 


4285 


NH (ONH)H 


PhCH 2 CH 2 


(*) -pin 


4286 


NH(ONH)H 


PhCH 2 CH 2 


OH, OH 


4287 


CH 2 NH 2 


Ph 


<♦) -pin 


4288 


CH2NH2 


Ph 


OH, OH 


4289 


NH { O-NH) NH 2 


Ph 


(♦) -pin 


4290 


NH (0»NH)NH 2 


Ph 


OH, OH 


4291 


OMe 


Ph 


(♦)-pin 


4292 


OHe 


Ph 


OH, OH 


4293 


NH (ONH)H 


Ph 


(♦)-pin 


4294 


NH (O-NH)H 


Ph 


OH, OH 


DB. 


HRMS Calc»d. 


495.3255, Found 


495.3257 


DC. 


HRMS Calc»d. 


467.2442, Found 


467.2950 
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Table 3S 



3 

1% 



(C^ N — ^ 
H 



Ex 


X 


Rl3 


Y 1 Y 2 






B— 1 






4299 


CH2NH2 


PhCH 2 


(♦) 


-pin 


4300 


CH2NH2 


PhCH 2 


OH, 


OH 


4301 


NH(C-NH)NH 2 


PhCH2 


M 


-pin 


4302 


NH(C-4IH)NH2 


PhCH2 


OH, 


OH 


4303 


OMe 


PhCH 2 


M 


-pin 


4304 


OMe 


PhCH 2 


OH, 


OH 


4305 


NH (C— NH) H 


PhCH 2 


<♦) 


-pin 


4306 


NH(C-NH)H 


PhCH 2 


OH, 


OH 


4307 


CH2NH2 


PhCH 2 CH 2 


(♦) 


-pin 


4308 


CH2NH2 


PhCH2CH2 


OH, 


OH 


4309 


NH(C-NH)NH 2 


PhCH 2 CH 2 


(♦) 


-pin 


4310 


NH(ONH)NH 2 


PhCH 2 CH2 


OH, 


OH 


4311 


OMe 


PhCH 2 CH 2 


(♦) 


-pin 


4312 


OMe 


PhCH 2 CH 2 


OH. 


OH 


4313 


NH(ONH)H 


PhCH 2 CH2 


(♦) 


-pin 


4314 


NH(C^HJH 


PhCH 2 CH 2 


OH, 


OH 


4315 


CH2NH2 


Ph 


<♦) 


-pin 


4316 


CH 2 NH 2 


Ph 


OH, 


OH 


4317 


NH(C-NH)NH 2 


Ph 


<♦) 


-pin 


4319 


NH(ONH)NH 2 


Ph 


OH, 


OH 


4319 


OMe 


Ph 


<♦) 


-pin 


4320 


OMe 


Ph 


OH, 


OH 


4321 


NH(C-NH)H 


Ph 


(♦) 


-pin 


4322 


NH(ONH)H 


Ph 


OH, 


OH 


4323 




m-2 






4324 


CH2NH2 


PhCH 2 


<♦> 


-pin 


4325 


CH2NH2 


PhCH 2 


OH, 


OH 


4326 


NH(C-NH)NH 2 


PhCH 2 


(♦) 


-pin 
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DE 
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4327 


NH(C-NH)NH 2 


PhCH 2 


OH, 


OH 


4328 


OMe 


PhCH 2 


<♦) 


-pin 


4329 


ON* 


PhCH 2 


OH, 


OH 


4330 


NH(ONH)H 


PhCH 2 


(♦> 


-pin 


4331 


NH (O-NH) H 


PhCH 2 


OH, 


OH 


4332 


CH 2 NH 2 


PhCH 2 CH 2 


(♦) 


-pin 


4333 


CH2NH2 


PhCH 2 CH 2 


OH, 


OH 


4334 


NH(OWH)NH2 


PhCH 2 CH 2 


<♦) 


-pin 


4335 


NH(ONH)NH 2 


PhCH 2 CH 2 


OH, 


OH 


4336 


OMe 


PhCH 2 CH 2 


<♦) 


-pin 


4337 


OMe 


PhCH 2 CH 2 


OH, 


OH 


4336 


NH<C-NH)H 


PhCH 2 CH 2 


(♦) 


-pin 


4339 


NH ( C— NH ) H 


PhCH 2 CH 2 


OH, 


OH 


4340 


CH2NH2 


Ph 


(♦> 


-pin 


4341 


CH2NH2 


Ph 


OH, 


OH 


4342 


NH(C-NH)NH 2 


Ph 


< + ) 


-pin 


4343 


NH(C^JH)NH 2 


Ph 


OH, 


OH 


4344 


OMe 


Ph 


<♦> 


-pin 


4345 


OMe 


Ph 


OH, 


OH 


4346 


NH(0-NH)H 


Ph 


(♦> 


-pin 


4347 


NH(C-NH)H 


Ph 


OH, 


OH 


DE. 


HRMS Calc'd. 495 


.3255, Found 


495.3249 
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Table 36 




Ex 


X 




R" 




2 








m=l 






4348 


CH 2 KH 2 


PhCH 2 


H 


<♦) 


-pin 


4349 


CH 2 NH 2 


PhCH 2 


methyl 


<♦) 


-pin 


4350 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


( + ) 


-pin 


4351 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


<♦> 


-pin 


4352 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


<♦> 


-pin 


4353 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


( + ) 


-pin 


4354 


CH 2 HH 2 


PaCH 2 


(CH 2 ) 2 OH 


( + > 


-pin 


4355 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


(♦) 


-pin 


4356 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4357 


CH 2 NH 2 


PhCH 2 


methyl 


OH, 


OH 


4358 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4359 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4360 


CH 2 KH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4361 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4362 


CH 2 NH 2 


PhCH 2 


(CK 2 ) 2 OH 


OH, 


OH 


4363 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 


4364 


NH(ONH) NH 2 


PhCH 2 


H 


< + > 


-pin 


4365 


NH(C=NH)NH 2 


PhCH 2 


methyl 


<♦> 


-pin 


4366 


NH (C=NH) NH 2 


PhCH 2 


CH 2 CN 


( + ) 


-pin 


4367 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


<*) 


-pin 


4368 


NH(C=NH)NH 2 


PhCH 2 


CH 2 C00H 


(*) 


-pin 


4369 


NH(C=NH)NH 2 


PhCH 2 


<CH 2 ) 2 C00H 


(*) 


-pin 
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4370 


NH{ONH)HH 2 


PhCH 2 


CH 2 NC 


<♦) 


-pin 


4371 


NH(C=NH)HH 2 


PhCH 2 


CH 2 N0 2 


(♦) 


-pin 


4372 


KH (C=NH)NH 2 


PfaCH 2 


(CH 2 ) 2 OH 


(♦) 


-pin 


4373 


NH (C"NH)NH 2 


PhCH 2 


CH 2 SOCH 3 


(♦) 


-pin 


4374 


NH(C=NH)NH 2 


PhCH 2 


H 


H, 


OH 


4375 


NH(OHH)NH 2 


PhCH 2 


methyl 


OH, 


OH 


4376 


NH(C=NH)NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4377 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4378 


NH(C=NH) NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4379 


NH(ONH)NH 2 


PhCH 2 


(CH 2 ) 2 COQH 


OH f 


OH 


4380 


NH (0=NH)NH 2 


PhCH 2 


CH^C 


OH, 


OH 


4381 


NH(ONH)NH 2 


PhCH 2 


CH 2 U0 2 


OH, 


OH 


4382 


NH (0 : NH)KH 2 


FhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4383 


KH (C=NH) HH 2 


PhCH 2 


CH 2 SOCH3 


OH, 


OH 


4384 






ro=2 






4385 


CH 2 NH 2 


PhCH 2 


H 


(♦) 


-pin 


4386 


CH 2 NH 2 


PhCH 2 


methyl 


(+) 


-pin 


4387 


CH 2 NH 2 


FfaCH 2 


CH 2 CN 


( + ) 


-pin 


4388 


CH 2 HH 2 


PhCH 2 


CH 2 C00H 


( + ) 


-pin 


4389 


CH 2 HH 2 


PhCH 2 


CH 2 NC 


(+) 


-pin 


4390 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


{♦) 


-pin 


4391 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


( + ) 


-pin 


4392 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH3 


(«•) 


-pin 


4393 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4394 


CH 2 NH 2 


PnCH 2 


methyl 


OH, 


OH 


4395 


CH 2 NH 2 


pncH 2 


CH 2 CN 


OH, 


OH 


4396 


pit WRJ 

CH 2 NH 2 


pncn 2 


Cn 2 uOOn 


OH, 


OH 


4397 


CH 2 NH 2 


PhCH 2 


rift UTO 


OH, 


OH 


4398 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4399 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4400 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 


4401 


NH(C=NH)NH 2 


PhCH 2 




<♦) 


-pin 


4402 


NH(C=NH)NH 2 


PhCH 2 


ethyl 


( + ) 


-pin 


4403 


NH(C=NH)NH 2 


PhCH 2 


CH 2 CN 


(*) 


-pin 


4404 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


(♦) 


-pin 
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4405 


NH(ONH)NH 2 


PhCH 2 


CH 2 C00H 


(+) 


-pin 


4406 


NH (ONH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


(+) 


-pin 


4407 


NH (ONH)NH 2 


PhCH 2 


CH^NC 


(♦) 


-pin 


4408 


NH(ONH)NH 2 


PhCH 2 


CH 2 N0 2 


(+) 


-pin 


4409 


NH (ONH) NH 2 


PhCH 2 


(CH 2 ) 2 OH 


< + > 


-pin 


4410 


NH (D=NH) NH 2 


PhCH 2 


CH 2 SOCH3 


(♦) 


-pin 


4411 


NH (ONH) NH 2 


PhCH 2 




OH, 


OH 


4412 


NH (ONH) NH 2 


FhCH 2 


ethyl 


OH, 


OH 


4413 


KH (ONH) NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4414 


NH (ONH) NH 2 


PhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4415 


NH (ONH) NH 2 


FhCH 2 


CH 2 C00H 


OH, 


OH 


4416 


NH (ONH) NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4417 


NH (ONH) NH 2 


PhCH 2 


CH2NC 


OH, 


OH 


4418 


NH(ONH)NH 2 


PhCH 2 


CH2NO2 


OH, 


OH 


4419 


NH (ONH) NH 2 


PhCH 2 


(CH 2 )20 H 


OH, 


OH 


4420 


NH(ONH) NH 2 


PhCH 2 


CH 2 SOCH3 


OH, 


OH 


4421 






m=0 






4422 


CH 2 NH 2 


PhCH 2 


H 


( + ) 


-pin 


4423 


CH2NH2 


PhCH 2 


methyl 


(♦) 


-pin 


4424 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


(♦) 


-pin 


4425 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


(♦) 


-pin 


4426 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


( + ) 


-pin 


4427 


CH 2 NH 2 


PllCH 2 


CH 2 N0 2 


(♦) 


-pin 


4428 


CH 2 NH 2 


PhCH 2 


/ / m *tT \ ATT 

(CH 2 ) 2 OH 


( + ) 


-pin 


4429 


CH 2 NH 2 


PhCH 2 


CH 2 SOCrt3 


(♦) 


-pin 


4430 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4431 


CH 2 NH 2 


PhCH 2 


methyl 


OH, 


OH 


4432. 


CH 2 NH 2 


phch 2 


Cn 2 CN 


OH, 


OH 


4433 


CH 2 NH 2 


PhCH 2 


CrI 2 COUii 


OH, 


OH 


4434 


CH 2 NH 2 


PhCH 2 


CH2NC 


OH, 


OH 


4435 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4436 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4437 


CH 2 NH 2 


PhCH 2 


CH2SOCH3 


OH, 


OH 


4438 


NH (ONH)NH 2 


PhCH 2 


H 


. (♦) 


-pin 


4439 


NH (ONH) NH 2 


' PhCH 2 


methyl 


( + ) 


-pin 
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A A A f\ 

4440 


tan t r % ajnx\ uu- 




CH 2 CN 


I*/ 


-pin 


A A A * 

4441 








l*N 


pin 


4442 


19tJ f PeKTtl \ m 


rDUi2 


ro^rvYw 


/ , \ 


-pin 


4443 


£in itT^Nnj xtrij 


«upu. 


vUljJ 2 LAAJri 




-pin 


4444 


XU1 IC^WltJ XU12 


gnm 2 






-pin 


4445 


NH ( O^NHJ NH 2 


PX1CH 2 


C-U 2 W0 2 


(♦) 


■ - 
-pin 


4446 


NH vC^NH) NH 2 


FOOi 2 


\Cn 2 ' 2°** 


(+) 


-pin 


4447 


NH \ 0=NH / NH 2 


phch 2 


CH 2 bUCH3 




-pin 


4448 


Mn (C^xuw Wn 2 


i J DOi 2 


H 


H, 


OH 


4449 




PhCH 2 


methyl 


OH, 


Aft 

OH 


4450 


£ui IU— NH J f«H 2 


FHt-H 2 


wrl 2 L-W 


OH, 


OH 


4451 


Xvf IC— Wn/ Wri 2 


j?nt-H 2 


1<-H 2 / 2 t - w 


OH, 


OH 


4452 


KEH(ONH)HH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4453 


NH(0=NH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4454 


NH(C=NH)NH 2 


PhCH 2 


CH2NC 


OH, 


OH 


4455 


NH(C=NH)NH 2 


PnCH 2 


C3J 2 H °2 


OH, 


OH 


4456 


KH(C=NH) NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4457 


NH(C=NH)HH 2 


PhCH 2 


CH2SOCH3 


OH, 


OH 
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Table 37 

R 14 



>13 




H 



Ex 


X 


R 13 


R i4 

m=l 


yl Y 2 


4462 


CH 2 NH 2 


Ph.CH 2 


H 


{♦)-pin 


4463 


CH 2 NH 2 


PfcCH 2 


methyl 


( + ) -pin 


4464 


CH2NH2 


phca 2 


CH 2 cn 


(+) -pin 


4465 


CK2HH2 


PhCH 2 


CH 2 COOH 


(+) -pin 


4466 


CH 2 KH 2 


PhCH 2 


CH 2 NC 


(♦> -pin 


4467 


CH2NH2 


PhCH 2 


CH 2 N0 2 


{♦)-pin 


4468 


CH2NH2 


FhCH 2 


(CH 2 ) 2 OH 


(♦) -pin 


4469 


CH 2 NH 2 


PhCH 2 


CH2SOCH3 


(♦) -pin 


4470 


CH 2 NH 2 


PhCH 2 


H 


OH, OH 


4471 


CH 2 NH 2 


PhCH 2 


methyl 


OH, OH 


4472 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, OH 


4473 


CH 2 NH 2 


FhCH 2 


CH 2 COOH 


OH, OH 


4474 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, OH 


4475 


CH 2 NH 2 


FhCH 2 


CH 2 N0 2 


OH, OH 


4476 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, OH 


4477 


CH 2 KH 2 


PhCH 2 


CH 2 SOCH 3 


OH, OH 


4478 


NH(D=NH)NH 2 


PhCH 2 


H 


<+>-pin 


4479 


NH(C=NH)NH 2 


FhCH 2 


methyl 


(+) -Pin 


4480 


NH(C=NH)NH 2 


PhCH 2 


CH 2 CN 


<+)-pin 


4481 


NH(0=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


(♦) -Pin 


4482 


NH(C=NH)NH 2 


PhCH 2 


CH 2 COOH 


(+)-pin 


4483 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


{♦) -pin 


4484 


NH(C=NH)NH 2 


FhCH 2 


CH 2 NC 


(+) -pin 


4485 


NH(C=NH)NH 2 


PhCH 2 


CH 2 N0 2 


<♦) -pin 
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4486 


NH (C»=NH/ MH2 


xr»v..n. 2 


\ s-**2 ' 2 


\ / 




4487 


ME* f r* Ml T *> mu 


rTlLJl 2 








4488 


NH \C™NHJ NH2 


JeTI^.ri2 


H 


All 
vt» r 


OH 


4489 


NH (C"NH)KH2 


ir£XL^Xl 2 


piQcnyj. 


OH 


OH 


4490 








OH 


OH 


4491 


NH (C^NH) NH2 


K1U12 


fpu_ \ -OJ 
l>— "2' 2^" x 


ow 


OH 


4492 




gin r*2 




oh 


OH 


4493 


NH (C**NHJ MH2 


IriJs. n 2 


\t— <**2 # 2 




OH 


4494 




EQU12 




Un f 


OH 


4495 


NH lO"NHJ NH2 




^*»2 ^2 


oh 


OH 


4496 


NH (C e: NH;NH2 


X*H\Jn 2 


(ro,l _r>H 

VV-n 2 / 2 wr * 


AU 

un , 


OH 


4497 


NH(C=NH;NH2 


trill- M 2 


<_xi2"u%— 1*3 


AU 


OH 


4498 






_n_ 1 






4499 


nrj MU 

CH 2 NH 2 


ArHL.fl 2 


u 
n 


f 


-Tin n 


4500 


/**U MU 
CH2NH2 










4501 


CH2NH2 


Irl IV. 1*2 


fTH**CN 




-pin 


4502 


CH2NH2 




CH-sCOOH 
2 vvwii 


\^/ 


• n4 n 
yn 1 


4503 


CH 2 NH 2 




v-r*-2**«» 


f ♦) 


ym 


4504 


CT 2 NH 2 


rAUl2 


n 2 i ^2 


I*/ 




4505 


CH 2 NH 2 


gom 2 








4506 


CH2NH2 


irOWtl2 








4507 


CH2NH2 


jrHL-xl2 


u 


OH 


OH 


4508 


/TJ MU 
CH2NH2 


rnLn2 


mauiyi 


OH 


QH 


4509 


r*u mu 
VJri 2 ****2 


j> * r* 2 


CH 2 CN 


OH 


OH 


4510 




BUM*2 


CHoCOOH 


OH, 


OH 


4511 


Ul2£iJl2 


JTU^»X12 


CH 2 NC 


OH, 


OH 


4512 


f~»rj MU 

un2^u*2 


jn*\m r*2 




OH, 


OH 


4513 


L-rl 2 **»2 




(CH2) 2 OH 


OH, 


OH 


4514 


L-ii 2 *Nrl2 


CUU12 


CH0SOCH1 


OH, 


OH 


4515 


NH (C=NH) NH 2 


FDCH2 


H 


\ + i 


-pin 


4516 


NH(C=NH)NH 2 


FnCH 2 


methyl 


(+) 


-pin 


4517 


NH(C=NH)NH 2 


FnCH 2 


CH 2 CN 


(+> 


-pin 


4518 


NH(C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 CN 


<+) 


-pin 


4519 


NH (C=NH) NH 2 


FhCH* 


CH 2 COOH 


(♦> 


-pin 


4520 


NH (C= r NH)NH 2 


FhCH 2 


(CH 2 )2C0OH 


(♦> 


-pin 
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4521 


NH(ONH)NH 2 


5hCH 2 


CH2HC 


<*) 


-pin 


4522 


HH(ONH)HH 2 


PhCH 2 


CH 2 N0 2 


(♦) 


-pin 


4523 


NH(C=NH)HH 2 


PhCH 2 


[CH 2 ) 2 OH 


<♦) 


-pin 


4524 


NH(0=NH)NH 2 


EhCH 2 


CH 2 SOCH 3 


(+) 


-pin 


4525 


NH(ONH)NH 2 


RiCH 2 


H 


OH, 


OH 


4526 


NH(ONH)NH 2 


PhCH 2 


methyl 


OH, 


OH 


4527 


NH(0=NH)NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4528 


NH(C=NH)KH 2 


FhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4529 


NH(ONH)NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4530 


HH (C=HH) NH 2 


FhCH 2 


(CH 2 ) 2 CO0H 


OH, 


OH 


4531 


NH(ONH)NH 2 


PhCH 2 


CHjNC 


OH, 


OH 


4532 


NH(OUH) NH 2 


FfcCH 2 


CH 2 Xf0 2 


OH, 


OH 


4533 


NH(C*=NH)NH 2 


PbCR 2 


(CH 2 ) 2 0H 


OH, 


OH 


4534 


NH (C=NH)NH 2 


PhCH 2 


CH2SOCH3 

m=0 


OH, 


OH 


4535 


CH 2 KH 2 


PhCH 2 


H 


< + ) 


-pin 


4536 


CH 2 KH 2 


PhCH 2 


methyl 


(♦) 


-pin 


4537 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


( + ) 


■pin 


4538 


QI 2 NH 2 


PbCH 2 


CH 2 COOH 


( + ) 


-pin 


4539 


CH 2 NH 2 


FhCH 2 


CH 2 NC 


< + ) 


-pin 


4540 


CH 2 NH 2 


PtLCH 2 


CH 2 N0 2 


(♦) 


-pin 


4541 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 0H 


( + ) 


-pin 


4542 


CH 2 NH 2 


EkCH 2 


fee* r>/s/wf 
CH2SOCH3 


(+) 


-pin 


4543 


CH 2 NH 2 


RlCH 2 


H 


OH, 


OH 


4544 


CH 2 NH 2 


PhCH 2 


methyl 


OH, 


OH 


4545 


CH 2 HH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4546 


CH 2 KH 2 


PhCH 2 


CH 2 C0OH 


OH, 


OH 


4547 


CH 2 NH 2 


FkCH 2 


CH 2 NC 


OH, 


OH 


4548 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4549 


CH 2 NH 2 


RlCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


4550 


CH 2 NH 2 


EhCH 2 


CH2SOCH3 


OH, 


OH 


4551 


HH(C=NH)KH 2 


PhCH 2 


H 


( + )- 


pin 


4552 


NH(C=NH)NH 2 


PhCR 2 


methyl 


(♦)• 


pin 


4553 


NH(C=NH)HH 2 


PhCH 2 


CH 2 CN 


<♦>■ 


pin 


4554 


KH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


<♦) -pin 
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4555 


BH(ONH)HH 2 


FkCH 2 


CH 2 COOH 


(+>« 


-pin 


4556 


HH(ONH)NH 2 


EhCH 2 


(CH 2 ) 2 COOH 


(+) -pin 


4557 


NH(OHH)NH 2 


FhCH 2 


CH2NC 


t + ) 


"PIZI 


4558 


HH(ONH)NH 2 


EhCH 2 


CH 2 N0 2 




-pin 


4559 


HH(ONH) NH 2 


EbCH 2 


(CH 2 ) 2 OH 




"pin 


4560 


HH<C=NH)HH 2 


PhCH 2 


CH 2 SOCH 3 




-pin 


4561 


NH(C=NH)NH 2 


PhCH 2 


H 


On, 


On 


4562 


NH(OKH)NH 2 


PhCH 2 


methyl 


ATT 

OH, 


On 


4563 


NH(ONH)JJH 2 


PiaCH 2 


CH 2 CH 


OH, 


OH 


4564 


KH(ONH)HH 2 


PhCH 2 


(CH 2 ) 2 CH 


OH, 


OH 


4565 


NH(C=NH)KH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4566 


NH(ONH)NH 2 


PhCH 2 


(CH 2 ) 2 C0QH 


0H # 


OH 


4567 


NH(OKH)NH 2 


RlCH 2 


CH 2 JJC 


OH, 


OH 


4568 


NH<C=-NH)NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4569 


NH(ONH)NH 2 


FfcCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4570 


NH(C=NH)KH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 
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Table 38 




(CH2) m N — { 
H 






X 




R A * 


vlv2 


«S7 5 




n 

ohm* 

jriiv_n 2 


H 


1 + ) -pin 


«3 / O 




PllCH 2 


methyl 


(♦/ -pin 


«a / / 


CH 2 NH2 




Lfi 2 \^i 


i + j -pin 


457 o 


^^* 2 DIX1 2 


x*n^n 2 




1+) -pin 


457 5* 








(♦) -pin 


a con 


x»2* , ***2 


JtrXIC i»2 


w*2 2 


i+j -pin 


idol 


w**2 A '**2 


2 


I w» 2 / 2 wn 


(+) -pin 


4582 


CH2NH2 


FhCH 2 


CH2SOCH3 


<*>-pin 


4583 


CH 2 NH 2 


PhCH 2 


H 


OH, OH 


4584 


CH 2 NH 2 


PhCH 2 


methyl 


OH, OH 


4585 


CH 2 NH 2 


FhCH 2 


CH 2 CN 


OH, OH 


4586 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, OH 


4587 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, OH 


4588 


CH 2 NH 2 


FhCH 2 


CH 2 N0 2 


OH, OH 


4589 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, OH 


4590 


CH 2 NH 2 


FhCH 2 


CH2SOCH3 


OH, OH 


4591 


NH(C=NH)HH 2 


PhCH 2 


H 


(♦)-pin 


4592 


HH (C=NH) NH 2 


PttCH 2 


methyl 


(+>-pin 


4593 


NH ( C=NH ) NH 2 


FhCH 2 


CH 2 CN 


<+)-pin 


4594 


NH(C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 CN 


(♦> -Pin 


4595 


NH(C=NH)NH 2 


FhCH 2 


CH 2 C00H 


(+)-pin 


4596 


NH(C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 COOH 


(+) -pin 


4597 


NH(0=NH)KH 2 


PhCH 2 


CH 2 NC 


(+) -pin 
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4598 


NH(C=NH)NH 2 


PnCH 2 


L2i 2 £»o 2 


I*/ 


pm 


4599 


NH(ONH)NH 2 


PhCH 2 


iun 2 J 2^** 




pxu 


4600 


NH(ONH)NH 2 


PhCH 2 


L-tl 2 ov-A— ri3 




pxn 


4601 


NH(0=NH)NH 2 


FnCH 2 


H 


OU 

OH, 


UA 


4602 


NH(ONH)NH 2 


PhCH 2 


methyl 


ow 

OH, 


un 


4603 


NH (ONH)NH 2 


PI1CH 2 


C2l 2 UM 


OH, 


ow 
on 


4604 


NH (ONH) NH 2 


K1CH 2 


luij # 2 *—w 


AW 


ow 

Un 


4605 


NH (C D NH)NH 2 


Fnv_H 2 




OH 


OH 
un 


4606 


NH (C=NH)NH 2 


PhCH 2 


lulj J 2 WOOH 


OH, 


ou 
OH 


4607 


NH (C=*NH) NH 2 


FHCH 2 






OH 
un 


4608 


NH (ONH)NH 2 


PnCH 2 




OH, 


OU 
OH 


4609 


NH <ONH)NH 2 


PnCH 2 


VOH 2 j 2 un 




OU 

on 


4610 


NH (ONH)NH 2 


PhCH 2 


uH 2 oOv_H3 


OU 

OH, 


ou 
on 








m»o 






4611 


CH 2 NH 2 


PhCH 2 


H 


/ X \ , 


■ pin 


4612 


CH 2 HH 2 


PllCH 2 


methyl 


I*; 


~pxzi 


4613 


CH 2 NH 2 


Enc« 2 


CH 2 CN 






4614 


CH 2 NH 2 


FQCH 2 


PW^nOOH 


( + \ 




4615 


CH 2 NH 2 


PhCH 2 


U1 2 JM^ 


( + \ 

v w 




4616 


CH 2 NH 2 


FHCH 2 


t*n 2 iHU 2 






4617 


CH 2 NH 2 


PD01 2 


iwi2' 2 un 


t + \ 


y All 


4618 


CH 2 NH 2 


PQCH 2 








4619 


CH 2 NH 2 


FQCn 2 


H 


on. 


OH 


4620 


CH 2 NH 2 


PDOi 2 


mecnyx 


wXl , 


OH 
un 


4621 


CH 2 NH 2 






OH 


OH 


4622 


CH 2 NH 2 


PntZH 2 


ch-»pooh 


OH 


OH 
un 


4623 


CH 2 NH 2 


pnt_n 2 




OH 
Oil f 


OH 
un 


4624 


CH 2 NH 2 


PZlun 2 


ui2«w2 


OH 
un , 


OH 
un 


4625 


CH 2 NH 2 




i w** 2 / 2 w* 


OH 
un t 


OH 


4626 


CH 2 NH 2 


FhCH 2 


pu com 


On, 


OU 
OH 


4627 


NH(C=NH)NH 2 


PHCH 2 


H 


(♦> 


-pin 


4628 


NH(C=NH)NH 2 


EhCH 2 


methyl 


(♦) 


-pin 


4629 


NH(C=NH)NH 2 


EaCH 2 


CH 2 CN 


(♦) 


-pin 


4630 


NH (C=NH) NH 2 


PhCH 2 


(CH 2 ) 2 CN 


(♦> 


-pin 


4631 


NH(C=NH)NH 2 


FhCH 2 


CH 2 C00H 


(♦) 


-pin 
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NH (0=NHl TJH-, 


FbCH 2 




\ w 


-nfn 


4D4J 


NH (C«NH) NH-> 


EhCH 2 


CH 2 NC 




-pip 




NH (C=NH) NH-> 


FhCff 2 


CH0NO0 




* pxxx 




NH (C*=NHl NHo 


PJ1CH2 


(CH 2 ) 2 OH 


\ / 


-pin 




NH fC=NH) NH-> 


KlCH 2 


CH 2 SOCH 3 




-pjjQ, 


iOJ / 


NH (C=NH)NH-» 


EfrCH 2 


jj 


OH, 


OH 




NH <OxNH)NH<i 


FhCH 2 




OH 


OH 




NH fC=NHl NH-» 


PllCH 2 


CH 2 CN 


OH 


OH 




NH tOsTTHiNHo 


FtlCH 2 




OH 


OH 


4641 


NH (0=NH)NH2 


PhCH 2 


CH 2 COOH 


0H f 


OH 


4642 


NH(C=NH)NH 2 


PhCR 2 


(CH 2 ) 2 C00H 


OH, 


OH 


4643 


NH(C=NH)NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4644 


NH (0=NH)NH 2 


FhCH 2 


CH 2 N0 2 


OH, 


OH 


4645 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4646 


NH(C=NH)NH 2 


EhCH 2 


CH 2 SOCH 3 


OH, 


OH 
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Table 39 




%J T 

A >+ 



H 



Ex 


X 




R 1 * 


y l Y 2 














4651 


o* 2 nh 2 


FhCH 2 


H 


(♦) 


-pin 


4652 


CH 2 HH 2 


PhCH 2 


methyl 


<♦) 


-pin 


4653 


CH 2 NH 2 


FhCH 2 


CH 2 CN 


(♦) 


-pin 


4654 


CH 2 NH 2 


FhCH 2 


CH 2 COOH 


(♦) 


-pin 


4655 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


( + ) 


-pin 


4656 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


(+) 


-pin 


4657 


CH 2 NH 2 


Fb£H 2 


(CH 2 ) 2 OH 


( + > 


-pin 


4658 


CH 2 KH 2 


PhCH 2 


CH 2 SOCH 3 


<♦) 


-pin 


4659 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4660 


CH 2 HH 2 


FhCH 2 


methyl 


OH, 


OH 


4661 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4662 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4663 


CH 2 NH 2 


EhCH 2 


CH 2 NC 


OH, 


OH 


4664 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4665 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4666 


CH 2 NH 2 


FhCH 2 


CH 2 SOCH3 


OH, 


OH 


4667 


NH(C=NH)NH 2 


PhCH 2 


H 


( + ) 


-pin 


4668 


NH (C=NH) NH 2 


PhCH 2 


methyl 


(♦> 


-pin 


4669 


NH(C=NH)NH 2 


EhCH 2 


CH 2 CN 


( + ) 


-pin 


4670 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


( + ) 


-pin 


4671 


NH(C=NH)NH 2 


FhCH 2 


CH 2 COOH 


( + > 


-pin 


4672 


NH(C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 COOH 


<♦> 


-pin 


4673 


NH(C=NH)NH 2 


PfaCH 2 


CH 2 NC 


(♦> 


-pin 


4674 


NH (C=NH)NH 2 


PnCH 2 


CH 2 N0 2 


<♦) 


-pin 


4675 


NH (C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 OH 


(♦) 


-pin 
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4676 


HH(ONH)HH2 


R1CH2 


Cn 2 3 


(+) 


J - 

-pin 


4677 


%■■ ■ , mm mtmt ■ % *tyrt 

NH(ONH) wH 2 


PHCH2 


H 


OH, 


OH 


4678 


»t / 0m ipi v tut 

NH(C=NH)HH 2 


EQCH2 


methyl 


OH, 


OH 


4679 


NH (C=NH) NH 2 


KICH2 




OH, 


OH 


4680 


NH (C=NH) NH 2 


HICH2 


(CH 2 ; 2™ 


OH, 


OH 


4681 


NH(C°HH)HH 2 


%CH 2 


CH 2 COOH 


OH, 


OH 


4682 


NH (ONH) NH 2 


R1CH2 


vCH2/ 2COOH 


OH, 


OH 


4683 


NH (OtfJH) NH 2 


E$lCH 2 


CH2NC 


OH, 


OH 


4684 


NH (0=nH) NH 2 


RiCH 2 


CH 2 N0 2 


OH, 


OH 


4685 


NH (C=NH) NH 2 


KlCH 2 


\Cn2' 2 OH 


OH, 


OH 


4686 


NH (0=NH)NH 2 


Pn.CH 2 


r*ti ervm 
CH2SOCH3 


OH, 


OH 


4687 


CH 2 NH 2 


PQCH 2 


H 


( + ) 


-pin 


4688 


CH2NH2 


pn.CH 2 


methyl 




-pxn 


4689 


CH 2 NH 2 


EhCH 2 


Qi 2 CN 




-pin 


4690 


CH2NH2 


FhCH 2 


fix fnnu 




-pin 


4691 


CH2NH2 


raCn 2 


OKJ Iff/* 




-pin 


4692 


CH 2 NH 2 


EQCH2 


CM2WU2 


(♦) 


-pin 


4693 


CH2NH2 


POCH2 






-pin 


4694 


CH 2 NH 2 


PhCH2 


Oil C/"W*tT 




-pin 


4695 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4696 


CH 2 NH 2 


PhCH 2 


methyl 


OH, 


OH 


4697 


CH 2 NH 2 


EqCH 2 


CT 2 CN 


OH, 


OH 


4698 


CH 2 NH 2 


FnCH 2 


CH 2 CUUH 


OH, 


OH 


4699 


CH 2 NH 2 


PQCH2 


UH 2 «L 


OH, 


OH 


4700 


CH 2 NH 2 


PIICH2 




OH, 


OH 


47 01 


t_H 2 Nn 2 


gQCn 2 


iun 2 ; 2 wrl 


OH, 


OH 


4702 


CH 2 NH 2 


FAUH2 


wi2^^ H - n 3 


OH, 


OH 


4703 


mj i r^mrnvrax wis 
NH IC=NHJ Nn 2 


Ph.CH 2 


H 


i mm \ 


pin 


4704 


NH(C=NH)NH 2 


PhCH 2 


methyl 


(♦) 


-pin 


47 05 


NH(C=NH)NH 2 


PhCH 2 


CH 2 CN 


(♦) 


-pin 


4706 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


<♦> 


-pin 


47 07 


NH(ONH)NH 2 


PhCH 2 


CH 2 C0OH 


(♦) 


-pin 


47 08 


NH(C=NH)NH 2 


PbCH 2 


(CB 2 ) 2 000H 


(+) 


-pin 


4709 


NH{C=NH)NH 2 


PbCH2 


CH 2 NC 


(+) 


-pin 
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47X0 


NH (OCJH) HH2 


R1CH2 


C3»2K02 


(♦) 


-pin 


4711 


HH (ONH) NH2 


PI1CH2 


(CH 2 ) 2 0H 


( + ) 


-pin 


47 12 


HH (C=NHJ NH 2 


PhCH 2 


CH2SOCH3 


( + ) 


-pin 


4713 


NH {0=NH) HH2 


PhCH 2 


H 


0H # 


OH 


4714 




H1CH2 


methyl 


OH, 


OH 


4715 


23H(C a *HH)KH2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4716 


■m / n mmm ■ k ■ ■■ _ 

NH (0*NH) HH 2 


FhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4717 


HH(ONH)NH 2 


EhCH 2 


CH 2 COOH 


OH, 


OH 


4718 


NH(ONH)NH 2 


PHCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4719 


HH(ONH)MH 2 


FfaCH 2 


CH 2 NC 


OH, 


OH 


47 20 


NH(ONH)NH 2 


PhCH 2 


CH2KO2 


OH, 


OH 


4721 


NH(C=NH)NH 2 


PhCR 2 


(CH 2 ) 2 OH 


OH, 


OH 


4722 


NH(0=HH)NH 2 


ItoCH 2 


CH 2 SOCH 3 


OH, 


OH 
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Table 40 




O Y 1 

> A 

H 



Ex 


X 


r" 


R 14 

m=l 


vly2 


4727 


CH 2 NH 2 


PhCH 2 


H 


(♦)-pin 


4728 


CH2NH2 


FhCH 2 


methyl 


(♦) -pin 


4729 


CH2NH2 


PhCH 2 


CH 2 CN 


(+)-pin 


4730 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


(♦) -pin 


4731 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


(♦) -pin 


4732 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


<♦) -pin 


4733 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


(♦) -Pin 


4734 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


(♦) -pin 


4735 


CH 2 NH 2 


PhCH 2 


H 


OH, OH 


4736 


CH 2 NH 2 


PhCH 2 


methyl 


OH, OH 


4737 


CH 2 KH 2 


PhCH 2 


CH 2 CN 


OH, OH 


4738 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, OH 


4739 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, OH 


4740 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, OH 


4741 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, OH 


4742 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, OH 


4743 


NH(C=NH)NH 2 


PUCH 2 


H 


(♦) -pin 


4744 


NH(C=NH)NH 2 


FhCH 2 


methyl 


(♦) -pin 


4745 


KH(C=NH)KH 2 


PhCH 2 


CH 2 CN 


(♦) -pin 


4746 


HH(C=NH)NH 2 


PhCH 2 


<CH 2 ) 2 CN 


(♦) -pin 


4747 


NH(C=NH)NH 2 


PhCH 2 


CH 2 COOH 


<♦) -pin 


4748 


NH(C=NH)NH 2 . 


PhCH 2 


(CH 2 ) 2 COOH 


< + )-pin 


4749 


NH(C=NH)NH 2 


PhCH 2 


CH 2 NC 


< + ) -pin 


4750 


NH(C=NH)NH 2 


PhCH 2 


CH 2 N0 2 


(+) -pin 


4751 


NH (C=NH) NH 2 


PhCH 2 


(CH 2 ) 2 OH 


(+) -pin 
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4752 


NH (C - HH) NH2 


PhE&2 


U^OV-A— H.3 


(♦) 


-pin 


4753 


NH IC^HH) RH2 


flUMTl 
FDCH2 


H 


OH, 


OH 


4754 


NH lC C3 NH) NH2 


PllCH2 


methyl 


OH, 


OH 


4755 


NH (C**NHJ NHj 


PllCH2 


CH 2 CN 


OH, 


OH 


4756 


NH \C"MHJ NH2 


RxCH 2 


/mi \ Mm 

(CH2J 2™ 


OH, 


OH 


4757 


NH(ONH)HH 2 


FhCH 2 


CH 2 C00H 


OH, 


OH 


4758 


NH(ONH)NH 2 


FhCH 2 


(CH 2 ) 2 C0OH 


OH, 


OH 


4759 


Din m^utri/ MA 2 


rHLtl2 


CH2NC 


OH, 


OH 


4760 


«H iw*Mn; Wii 2 


Jrnun 2 


CH 2 N0 2 


OH, 


OH 


4761 


Xttl v U^rtri J X*il 2 


F£U_n 2 


irni \ f\tx 
ICH 2 J 2°** 


OH, 


OH 


47 62 


na /ft^KItf > WSJ 


irllurl2 


\Ja2dUCH3 


OH, 


OH 


47 63 


rv mi 


n 

FX1LJ12 


1*0 

H 




-pin 


47 64 


CH2NH2 


FnCH 2 


methyl 


( + ) 


-pin 


47 65 


CH2NH2 


FQCn 2 


CH 2 CN 


(♦) 


-pin 


4766 


mi htu 
CH2NH2 


ok our 
FDUH2 


CH 2 COQH 


(+> 


-pin 


47 67 


«» tfirj 

CH 2 NH2 


rDui2 


CM 2 WC 


( + ) 


-pin 


4768 


mi w 
CH2NH2 


PnCH 2 


CH 2 N02 


( + ) 


-pin 


47 69 


UM 2 I«l2 


TjVmi 
rflui2 


(L-n 2 ' 2°" 




-pin 


4770 


Qi 2 ****2 


HHCn 2 


r*\3 PAW 

CH2SOCH3 


(♦) 


-pin 


4771 


ftr vru 
UH2WH2 


FD.CH2 


H 


OH, 


OH 


477 2 




PI1CH2 


methyl 


OH, 


OH 


4773 




PhCH 2 


1-112*— " 


OH, 


OH 


€774 


\ v fi2^ n 2 






OH, 


OH 


4 V 7 5 


V-Xi2**"2 






OH, 


OH 


***** e 

477 6 


L-ti2**"2 


JrQLn2 


V-Ji2 w *-'2 


OH, 


OH 


4777 


L»ci2' w "2 


JrxU-Jl 2 


I Utt2 ' 2 Wn 


OH, 


OH 


477 8 


\_n 2 - c * A 2 


PI1CH2 




OH, 


OH 


4779 


wti i^.— rut; i*xi 2 


xrHui2 


H 


( + } 


-pin 


4780 


NH(C=NH) NH 2 


PhCH 2 


methyl 


(♦) 


-pin 


4781 


NH(C=NH)NH 2 


FhCH 2 


CH 2 CN 


<♦> 


-pin 


4782 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


(♦> 


-pin 


4783 


NH(C=NH)NH 2 


PhCH 2 


CH 2 C00H 


( + > 


-pin 


4784 


NH(C=NH) NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


( + ) 


-pin 


4785 


NH(C=NH)NH 2 


FhCH 2 


CH 2 NC 


(♦) 


-pin 
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4786 


•tti ft* mil vrej 

KH vC^NHJ HH2 


Fnun 2 


CH2WU2 


(♦) 


-pin 


4787 


NH ( C^HH ) NH 2 


FXICM2 


lCH 2 J 2 OH 


( + ) 


-pin 


4788 


KH ( C"=KH; NH2 


FI1CH2 


CH2SOCH3 


<♦) 


-pin 


4789 


MET /^*Mt}\ 1WT 


FQCH2 


H 


OH, 


OH 


4790 




FHCH2 


methyl 


OH, 


OH 


4791 


I4ri I U=£«i/ WM2 


PIICH2 




OH, 


OH 


4792 


X>U1 IL^ItrlJ XUI2 


PllCH2 


VV-~ti2' 2^- w 


OH, 


OH 


4793 


NH(C=NH)NH 2 


PhCH 2 


CH 2 C00H 


OH, 


OH 


4794 


RH (ONH) NH 2 


FhCH 2 


(CH 2 ) 2 C00H 


OH, 


OH 


4795 


NH{0=NH)NH 2 


PnCH 2 


CH 2 NC 


OH, 


OH 


4796 


NH(C=NH)KH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4797 


NH(C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4798 


KH (C=NH) NH 2 


PnCH 2 


CR2SOCH3 


OH, 


OH 
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o 

R 



Table 41 
R 14 



O Y 1 

(CH^ N — C 
H 





X 


R" 


R** 


y l Y 2 








m«l 






4803 


CH2HH2 


FhCH 2 


H 


( + ) 


-pin 


4804 


CH2KH2 


phca 2 


methyl 


(♦) 


-pin 


4805 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


( + ) 


-pin 


4806 


CH 2 KH 2 


PhCH 2 


CH 2 COOH 


{ + ) 


-pin 


4807 


CH2KH2 


acH 2 


CH 2 NC 


M 


-pin 


4808 


CH2NH2 


PtLCH 2 


CH 2 N0 2 


(♦) 


-pin 


4809 


CH2NH2 


PhCH 2 


(CH 2 )20H 


( + ) 


-pin 


4810 


CH2UH2 


PhCH 2 


CH 2 SOCH 3 


<+) 


-pin 


4811 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4812 


CH 2 NH 2 


Phca 2 


methyl 


OH, 


OH 


4813 


CH 2 KH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4814 


CH 2 NH 2 


FhCH 2 


CH 2 COOH 


OH, 


OH 


4815 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4816 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4817 


CH 2 NH 2 


FhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4818 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 


4819 


NH(ONH)NH 2 


PhCH 2 


H 


( + ) 


-pin 


4820 


NH(C=NH)NH 2 


FhCH 2 


methyl 


( + ) 


-pin 


4821 


NH(C=NH)NH 2 


ttlCH 2 


CH 2 CN 


<♦) 


-pin 


4822 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


<♦> 


-pin 


4823 


NH(0=NH)NH 2 


H1CH2 


CH 2 COOH 


(♦) 


-pin 


4824 


NH(C=NH)HH 2 


PhCH 2 


(CH 2 ) 2 COOH 


( + > 


-pin 


4825 


NH(ONH)NH 2 


PhCH 2 


CH 2 NC 


( + ) 


-pin 


4826 


NH(C=NH)NH 2 


FbCH 2 


CH2NO2 


(♦) 


-pin 


4827 


NH(C=NH)NH 2 


FhCH 2 


(CH 2 ) 2 OH 


(t) 


-pin 
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4828 


TOW # AWKnTi Mil 










4829 


WH IC^NHJ JNX>2 


tjhatt 


H 


OH, 


OH 


4830 


mi /rwKTtrt mu 
UH iC—NHJ KM2 


PHCM2 


methyl 


OH, 


OH 


4831 


Xttt ICTOHi' XWI2 


RlCH2 


CH 2 CjN 


OH, 


OH 


4832 


Ml f A»"M"LI \ VRI 

Xiri I L^Wxl/ MH2 


bthatj 
jrflL-fl 2 


/ att \ _r*w 


OH, 


OH 


4833 


NH(C=NH)NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4834 


Xul \ V_t™JmH. ; £4X12 


r , mjfl 2 




On, 


Oil 


a Q o e 
4835 


Xiti tL^Xvn/ JMX12 




UX2JNl» 


Url, 


On 


a a i c 


JWtl |L.^*JIIT# JNX12 


Jrnw.fl 2 


PH. WO. 


/MX 

Url, 


On 


4837 


WU f PbKTU 1 WW. 




1 wi2 ' 2*""* 


OH, 


ATJ 

OH 


483 8 


WW fPxrWWi WW. 


jraL.n 2 


^ Ji2 **3 


Un, 


On 


4839 


pw.ww. 


JPTO-W2 


H 


%*) 


• W T-l 


A Q A C\ 

4840 


L-rl2**"2 


JTT lV..rl2 


metiiyl 


I*/ 


"pin 


4841 


PU.WU. 




CH2CN 


/ a. \ 


~pin 


4842 




Jrncn2 


LA2wUL/n 


( + ; 


-pin 


4843 


V-xi2**"2 


JrQwt2 


CH2NC 




pin 


4844 


\_H2NH2 


JrOuxl2 


L2l2^"L>2 


( + ) 


-p3Jl 


4845 


^Ji2*' r "2 


JrQL.fl 2 


/ait \ „nu 


/ x \ 

I*) 


*pin 


a a A c 
4B4o 


CW.WW. 


IT 111, H 2 


L^i2^L"— C13 




"pin 


A O A "7 

4847 


PW.WW. 


JrJuW-ri2 


H 


Un, 


OH 


4848 


rw.ww. 


PhCW. 
riiL n 2 


niBtliyl 


ATT 

Un , 


on 


4849 


ui2« r »2 


JM\rf»2 


PW.PW 


OH, 


ATJ 

On 


4B5U 


rw.ww- 

v-*»2* Jt **2 




^rf»2^*^^'** 


un, 


AU 

wn 


a e c i 
485x 


CH 2 NH2 


PI1CH2 


CH2NC 




AU 

un 


ADO 

4652 


vA2^"*2 




CH.WO. 
SpX12**v^2 


AH 


AU 

un 


4853 




P!hf*W. 




Oxl, 


ATJ 

on 


4854 


PW.WW. 
^-*»2^ , '**2 


r uu£i2 


\ji2 wVwij 


v/ri, 


nw 
Lin 


4855 


mh f r*=ww ^ ww. 




H 




-pin 


4856 


NH(C=NH)NH 2 


FhCH 2 


methyl 


(♦) 


-pin 


4857 


NH(C=NH)NH 2 


EhCH 2 


CH 2 CN 


(*) 


-pin 


4858 


NH(C=NH)NH 2 


mCH 2 


(CH 2 ) 2 CN 


(♦) 


-pin 


4859 


NH(0=NH)NH 2 


PhCH 2 


CH 2 C00H 


(♦) 


-pin 


4860 


NH(C=NH)NH 2 


PhCH 2 


{CH 2 ) 2 COOH 


( + ) 


-pin 


4861 


NH(C=NH)NH 2 


K1CH2 


CH 2 NC 




-pin 
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4862 


NH(C=NH)HH 2 


PhCH 2 


CH 2 TO2 


(♦) 


•pin 


4863 


NH(0=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CH 


(+) 


-pin 


4864 


NH(ONH) HH 2 


PhCH 2 


CH 2 SOCH 3 


(♦) 


-pin 


4865 


NH(OHH)HH 2 


PbCH 2 


H 


OH, 


OH 


4866 


NH (ONH) NH 2 


PhCH 2 


methyl 


OH, 


OH 


4867 


NH(ONH)NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4868 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4869 


NH(ONH)NH 2 


fbCH 2 


CH 2 C00H 


OH, 


OH 


4670 


NH (O b NH)HH 2 


acH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4871 


NH(ONH)HH 2 


FhCH 2 


CH 2 NC 


OH, 


OH 


4872 


NH(ONH)NH 2 


PhCH 2 


CH 2 H0 2 


OH, 


OH 


487 3 


HH(C=8H)NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4874 


NH(C=NH)NH 2 


KlCH 2 


CH2SOCH3 


OH, 


OH 
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Table 42 



>14 



(CHj) m N — C_ 



H 



Ex 


X 


R« 


R 14 


y i y 2 








m»l 






4879 


CH 2 HH 2 


P£lCH 2 


H 


<♦> 


-pin 


4880 


CH 2 NH 2 


PhCH 2 


methyl 


(♦) 


-pin 


4881 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


(♦> 


-pin 


4882 


CH 2 KH 2 


PhCH 2 


CH 2 COOH 


(♦) 


-pin 


4883 


CH 2 HH 2 


PhCH 2 


CH 2 NC 


( + ) 


-pin 


4884 


CH 2 KH 2 


PhCH 2 


CH2NO2 


(+) 


-pin 


4885 


CH 2 NH 2 


PhCH 2 


{CH 2 )20H 


( + > 


-pin 


4886 


CH 2 NH 2 


PfcCH 2 


CH2SOCH3 


< + > 


-pin 


4887 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


4888 


CH 2 NH 2 


PhCH 2 


methyl 


OH, 


OH 


4869 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4890 


CH2HH2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4891 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4892 


CH 2 NH 2 


PhGH 2 


CH 2 N0 2 


OH, 


OH 


4893 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4894 


CH 2 HH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 


4695 


NH(C=NH)NH 2 


PhCH 2 


H 


{♦> 


-pin 


4896 


NH(C=NH)NH 2 


FhCH 2 


methyl 


(♦) 


-pin 


4897 


NH(C=NH)NH 2 


PhCH 2 


CH 2 CN 


(+) 


-pin 


4898 


NH(C=NH)NH 2 


PHCH 2 


(CH 2 ) 2 CN 


(♦> 


-pin 


4899 


NH(C=NH)NH 2 


FfcCH 2 


CH2COOH 


(*) 


-pin 


4900 


NH(C=NH)1W 2 


PhCH 2 


(CH2> 2 COOH 


<*) 


-pin 


490X 


NH(C=NH)NH 2 


PhCH 2 


CH 2 NC 


(♦> 


-pin 
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4902 


HH(ONH)NH 2 


PhCH 2 


CH 2 N0 2 


(♦>- 


pin 


4903 


HH(C-HH)HH 2 


PhCH 2 


(CH 2 ) 2 OH 


(♦)• 


•pin 


4904 


KH(OKH) HH 2 


FhCH 2 


CH 2 SOCH 3 


(*>• 


•pin 


4905 


NH(CMNH)HH 2 


PhCH 2 


H 


OH, 


OH 


4906 


HH(0=NH)NH 2 


PhCH 2 


methyl 


OH, 


OH 


4907 


UH(OHH)HH 2 


PhCH 2 


CH 2 CH 


OH, 


OH 


4908 


NH(ONH) HH 2 


PhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4909 


KH(ONH)HH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4910 


NH(ONH)NH 2 


FhCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4911 


MH(C=NH)NH 2 


PhCH 2 


CH^C 


OH, 


OH 


4912 


KH(0=NH)NH 2 


PhCH 2 


CH 2 H0 2 


OH, 


OH 


4913 


NH(C«NH)NH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


4914 


NH(C-NH)NH 2 


PhCH 2 


CH 2 SOCH3 


OH, 


OH 



m=2 



4915 


CH 2 NH 2 


PhCH 2 


H 


(♦)-pin 


4916 


CH 2 NH 2 


PhCH 2 


methyl 


(♦) -pin 


4917 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


(♦>-pin 


4918 


CH2NH 2 


PhCH 2 


CH 2 COOH 


<+>-pin 


4919 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


(+) -pin 


4920 


CH 2 HH 2 


PhCH 2 


CH 2 N0 2 


(+) -Pin 


4921 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


( + ) -pin 


4922 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


(♦) -pin 


4923 


CH 2 MH 2 


PhCH 2 


H 


OH, OH 


4924 


CH 2 NH 2 


PhCH 2 


methyl 


OH, OH 


4925 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, OH 


4926 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, OH 


4927 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, OH 


4928 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, OH 


4929 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, OH 


4930 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, OH 


4931 


NH(C=NH)NH 2 


PhCH 2 


H 


(♦) -Pin 


4932 


NH (C=NH) NH 2 


PhCH 2 


methyl 


(+) -pin 


4933 


NH(C«NH)KH 2 


PhCH 2 


CH 2 CN 


<+) -Pin 


4934 


NH(C=BH)HH 2 


PhCH 2 


(CH 2 ) 2 CN 


(♦) -pin 


4935 


NH(C=NH)NH 2 


PhCH 2 


CH 2 COOH 


(+) -pin 
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4936 

Tl J -J O 


NH (ONH)NH 2 


PhCH 2 


(CH 2 ) 2 C00H 


(+) 


-pin 


4937 


NH (ONH)NH 2 


PhCH 2 


CH 2 NC 


<♦) 


-pin 


» J o 


NH (ONH)NH 2 


FhCH 2 


CH 2 N0 2 


<♦) 


-oin 


4939 


NH (ONH)NH 2 


PhCH 2 


(CH 2 ) 2 0H 


<♦) 


-pin 


4940 


NH(ONH)NH 2 


PhCH 2 


CH 2 SOCH 3 


( + ) 


-oin 


4941 


NH (ONH) NH 2 


PhCH 2 


H 


OH, 


OH 


4942 


NH (ONH)NH 2 


PhCH 2 


methyl 


OH, 


OH 


4943 

« JJ * J 


NH (ONH) NHo 


PhCH 2 


CHoCN 


OH, 


OH 


4944 


NH (ONH) NHo 


PhCH 2 


(CH 2 ) 2 CN 


OH, 


OH 


4945 


NH(ONH)NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4946 


NH (ONH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4947 


NH (ONH)NH 2 


PhCH 2 


CH2NC 


OH, 


OH 


4948 


NH (ONH) NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


4949 


NH (ONH) NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4950 


NH (ONH) NH 2 


PhCH 2 


CH 2 SOCH 3 

ni=0 


OH, 


OH 


4951 


CHoNH? 


PhCH 2 


H 


(♦) 


-pin 


4952 


CH 2 NH 2 


PhCH 2 


methyl 


<♦) 


-pin 


4953 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


<♦) 


-pin 


4954 


CH 2 NH 2 


FhCH 2 


CH 2 COOH 


( + ) 


-pin 


4955 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


(♦) 


-pin 


4956 


CHoNH-> 


PhCH 2 


CH 2 ND 2 


( + ) 


-pin 


4957 


CHoNH*? 


PhCH 2 


(CH 2 ) 2 OH 


( + ) 


-pin 


4958 


CH 5 NH-> 


PhCH 2 


CH 2 SOCH 3 


(♦) 


-pin 


4959 


CH9NH9 


PhCH 2 


H 


OH, 


OH 


4960 


CH5NH5 


PhCH 2 


methyl 


OH, 


OH 


4961 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


4962 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4963 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


A QUA 


\_x> 2 i>^n 2 


PhCH 2 


CH 2 N02 


OH, 


OH 


4965 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


4966 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 


4967 


NH ( ONH) NH 2 


PhCH 2 


H 


( + ) 


-pin 


4968 


NH(ONH)NH 2 


PhCH 2 


methyl 


( + ) 


-pin 


4969 


NH (ONH) NH 2 


PhCH 2 


CH 2 CN 


<*> 


-pin 
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AQ7 n 




PhCH 2 


(CHo) oCN 
*»-**2" 2*^^ 


\ / 


-pin 




WW ( pynut T3K<> 










2Q72 


HH (WtHDHH-i 


PbCH 2 






-pin 


V7 # J 


NH (ONH) NHo 


PhCH 2 


CH 2 NC 


\ / 


-pixi 


A Of A 


**** \ *m / *^*#2 


RiCH 2 


w*»2** w 2 


\ ^/ 


-pixi 




NH (0«NH) KHo 


PhCH 2 


(CH 2 ) 2 0H 




-pin 


«7 / O 


NH (O^NH) HH 2 


PhCH 2 


CH 2 SOCH 3 




-pixi 


AQ77 


NH (ONH) NH*> 


FbCH 2 


n 


OH 


OH 


4Q7 ft 


HH (C«NH) NH-> 


PhCH 2 






OH 


2Q7Q 


HH (C»NH) KH-» 

Mi> % AH* / iM *2 


PbCH 2 


CH 2 CN 


OH 


OH 


aq an 


NH (OMH) NH-> 


Pb£H 2 


(CHo) ->CN 


OH 


OH 


4981 


HH (C*KH) HH 2 


EhCH 2 


CH 2 COOH 


OH, 


OH 


4982 


NH(ONH)NH 2 


PhCH 2 


<CH 2 ) 2 C00H 


OH, 


OH 


4983 


NH(ONH)NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4984 


NH(ONH)NH 2 


FhCH 2 


CH 2 ND2 


OH, 


OH 


4985 


NH(ONH)NH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


4986 


NH(ONH)NH 2 


FhCH 2 


CH 2 SOCH 3 


OH, 


OH 
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Table 43 




Ex 


X 


Rl3 




yl Y 2 


4991 


CH2MH2 


n 

PhCH 2 


i»l 

H 


(♦) 


-pin 


4992 


CH 2 NH 2 


PaCH 2 


methyl 


(♦) 


-pin 


4993 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


(♦) 


-pin 


4994 


CH2NH 2 


PhCH 2 


CH 2 COOH 


(♦) 


-pin 


4995 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


(♦) 


-pin 


4996 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


(♦) 


-pin 


4997 


CH 2 NK 2 


PhCH 2 


(CH 2 ) 2 OH 


(♦) 


-pin 


4998 


CH5NH2 


PhCH 2 


CH 2 SOCH 3 


<♦> 


-pin 


4999 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


5000 


CH 2 NH 2 


PHCH 2 


methyl 


OH, 


OH 


5001 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, 


OH 


5002 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


5003 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


5004 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


OH, 


OH 


5005 


CH 2 KH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


5006 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 


5007 


HH(ONH)NH 2 


PhCH 2 


H 


<♦> 


-pin 


5008 


HH(C-=NH)NH 2 


PhCH 2 


methyl 


<♦) 


-pin 


5009 


KH (C=NH)NH 2 


PhCH 2 


CH 2 CN 


(♦) 


-pin 


5010 


HH{ONH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


<♦> 


-pin 


5011 


NH(C=NH)NH 2 


phch 2 


CH 2 COOH 


( + ) 


-pin 


5012 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


(♦) 


-pin 


5013 


NH(C=NH)NH 2 


FhCH 2 


CH 2 NC 


( + ) 


•pin 
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C A 1 A 


**** I w^Wtt; Iirl 2 


FHUrl 2 






- » 

-pin 


CO 1 C 

aula 




yDUn 2 


ICH 2 / 2 OM 


(♦) 


-pin 


E A 1 C 


ww f ruutti nu 


jrDLn 2 


un 2 SOCit3 


( + ) 


-pin 


DwiV 


nu /n»wul ww 

«A ll_^DUiJ XUI2 


irllvjrl2 


H 


OH, 


OH 


sUle 


ww f r*=ww> ww* 


PhCH 2 


methyl 


OH, 


OH 




WW f(Vnr\ WW-. 




CH 2 CN 


OH, 


OH 






PllCH 2 


vuh 2 ; 2 UN 


OH, 


OH 


5021 


HH(ONH)HH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 






PhCH 2 


tUH 2 ' 2 t - OOH 


OH, 


OH 




WW f pxKU\ WW* 


irTiL.ri 2 


mi wr* 


OH, 


OH 




WW f PsWHl MB. 


x'HV— tl 2 


CH 2 N0 2 


OH, 


OH 




WW f PriWWl WW* 


irlH-n 2 


VUi 2 ' 2°** 


OH, 


OH 




WW ( PssrWW) WW* 


PhCH 2 


Crl 2 oLA_ji3 


OH, 


OH 




r*w*ww* 


rQui2 


H 


( + ) 


-pin 




rw*ww* 


©v*r*w* 
r , XU^rl2 


methyl 


(♦) 


-pin 




CH2NH2 


iriil, A 2 


V— tt 2 L-W 


(♦) 


-pin 


503n 


r*w*ww* 


Ohl^W* 
<rxi^n 2 


f*W fWYW 


i j \ 
( + ) 


-pin 


3 V J J. 


CH*TTH* 


PhCW* 


f*w*wr» 




-pin 


9 V/ J 


QI*WW* 


PhPW~ 
irnv,r* 2 


f*W*W/Y* 




-pin 


3 v J J 


CH2HH2 




fni» \ *ow 




- « 
-pin 




CH->NH-> 


PhCH 2 


rni_copw«» 




-pin 


9 V J 9 


CH 2 NH 2 




M 


OH, 


OH 


503£ 

9 w ^ w 






meutiyi 


OH, 


OH 


5037 




■triiv. n 2 




OH, 


OH 


503S 

3VJO 


^***2 2 


PhCH 2 




OH, 


OH 


503Q 


CH 2 NH 2 


Phrw* 

* r xxv^n 2 




OH, 


OH 


5040 


cw*ww* 


PhCW* 




OH, 


At? 

OH 


504 1 


CW*WW* 


PhfH* 


fr*w*^ *nw 


On, 


/Ml 

OH 


5042 


CH2KH2 


PhCH 2 


CH2SOCH3 


OK, 


OH 


5043 


NH(C=NH)NH 2 


PhCH 2 


H 


(♦> 


-pin 


5044 


NH<C=NH)NH 2 


PhCH 2 


methyl 


(♦) 


-pin 


5045 


NH(0=NH)NH 2 


PHCH 2 


CH 2 CN 


(♦) 


-pin 


5046 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CH 


(♦) 


-pin 


5047 


NH(C=NH)NH 2 


PhCH 2 


CH 2 C00H 


( + ) 


-pin 
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NH (0=NH)NH-> 

♦**>* \ *>m&& J 


PiiCH 2 


(CH 2 ) 2 COOH 


( + ) 


-Din 




NH(C=HH)HH-> 


PhCH 2 


CH 2 NC 


(+) 


-Din 




NH ( C=NH ) NHo 


FhCH 2 




(+) 


-Din 




NH (C=NH) NH-» 


PhCH 2 


(CH 2 ) 2 0H 


(+) 


-Din 
***** 




TJH ( 0=NH ) NH-> 


PhCH 2 


CH2SOCH3 


<+) 


-Din 




NH (ONHjNHo 


PhCH 2 




0H # 


OH 




NH ( C=NH ) NH-> 


FhCH 2 


mo thy 1 


OH, 


OH 




NH (C=NH) NH-> 


PhCH 2 


CH 2 CN 


OH, 


OH 


9VdO 


NH ( C=NH ) NH-> 


™2 


(CH 2 ) 2 CN 


OH, 


OH 


S057 


NH(ONH)NH 2 


FhCH 2 


CH 2 COOH 


OH, 


OH 


5058 


NH(C=NH)NH 2 


PhCH 2 


<CH 2 ) 2 COOH 


OH, 


OH 




NH (0=NH)NH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


5A£0 

3 US w 


NH (ONH) NH 2 




CHnNOo 


OH, 


OH 


50fi 1 


NH (C=NH) NH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


50£2 

3 V © a 


NH(C=NH)NH 2 




CH2SOCH3 


OH, 


OH 


3UOJ 


CH 2 NH 2 


PhCH 2 


H 


(+> 


-pin 


3UOV 


CH 2 NH 2 


PhCH 2 




( + ) 


-pin 


5065 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


( + ) 


-pin 


5066 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


(♦) 


-pin 


3 WO / 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


(♦) 


-pin 


3 wO O 


CH 2 NH 2 


PhCH 2 




{+) 


-pin 




CH 2 NH 2 




(CH 2 ) 2 0H 


(+) 


-Din 


^.07 0 

3 v / V 


CH 2 NH 2 


PhCH 2 


CH2SOCH3 


<♦) 


-pin 


3W f X 


CH 2 NH 2 


PhCH 2 


H 


OH, 


OH 


507 2 


CH 2 NH 2 


PhCH 2 


methyl 


OH, 


OH 


5073 


CH 2 NH 2 


PaCH 2 


CH 2 CN 


OH, 


OH 


5074 


CH 2 NH 2 


PhCH 2 


CH 2 C00H 


OH, 


OH 


5075 


CH5NH2 
<* * 


PnCH 2 


CH 2 NC 


OK, 


OH 


5076 


LJl 2 JMXt 2 






OH 


OH 


5077 


CH2NH2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


507 8 


CH2NH 2 


PhCH 2 


CH2SOCH3 


OH, 


OH 


5079 


NH(C=NH)NH 2 


PhCH 2 


H 


<♦> 


-pin 


5080 


NH (C=NH)NH 2 


PhCH 2 


methyl 


(+) 


-pin 


5081 


NH(C=NH)NH 2 


PhCH 2 


CH 2 CN 


( + ) 


-pin 
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ww /rvm\ mi 


FaCH 2 


vCH 2 ; 2 CN 


(♦) 


-pin 


CAQ1 

5U8.3 




M1CH2 


CH 2 COUH 


<♦> 


-pin 


eft a x 
5084 


HH (C^NH) NH 2 


PI1CH2 


(CH 2 ) 2 C00H 


(♦) 


-pin 


en a e 


Xttt IWHHI Nn 2 


FHCH 2 


CH 2 NC 


( + ) 


-pin 


5086 


mi /rvAm\ nit 


MUmtt 

PHCH 2 


CH 2 N02 


(+) 


-pin 


5087 




PnCH 2 


(CH 2 ) 2 0H 


(♦) 


-pin 


5088 




P11CH 2 


CH 2 SOCH 3 


(♦) 


-pin 


5089 


Mf f |1 111 LI \ tfTt 

Wti V C»HH) HH 2 


PnCH 2 


H 


OH, 


OH 


r- nan 

5090 




pnGH 2 


methyl 


OH, 


OH 


c ft a t 
5091 


I C* 3 *©!/ Nn 2 


PaCH 2 


CH 2 CN 


OH, 


OH 




*m V W^IMrt/ £«J1 2 


PHL-rl 2 


CCH 2 ; 2™ 


oh, 


OH 


5093 


NH (C=NH)NH 2 


PnCH 2 


CH 2 C00H 


OH, 


OH 


5094 


HH(C=NH)NH 2 


PhCH 2 


(CH 2 )2C00H 


OH, 


OH 


5095 


NH(C=NH)NH 2 


PhCH 2 


CH 2 KC 


OH, 


OH 


5096 


NH(ONH)NH 2 


PhCH 2 


CH2KO2 


OH, 


OH 


5097 


NH(C=23H)NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


5098 


HH(C=NH)NH 2 


PhCH 2 


CH2SOCH3 


OH, 


OH 
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»13 




(CH2) m N — L 



Table 44 
R 14 

N 



H 






X 


r" 


R 14 


y l Y 2 


5103 


CH 2 NH 2 


FhCH 2 


H 


(♦) -pin 


5X04 


CH 2 NH 2 


FhCH 2 


methyl 


(♦) -pin 


5105 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


(+) -pin 


5106 


CH 2 NH 2 


FhCH 2 


CH 2 COOH 


(♦) -pin 


5107 


CH 2 HH 2 


PhCH 2 


CH^C 


(+) -pin 


5108 


CH 2 NH 2 


PhCH 2 


CH 2 N0 2 


(+) -Din 


5109 


CH 2 NH 2 


FhCH 2 


(CH 2 ) 2 OH 


(+) -pin 


311 V 








{♦) -pin 


5111 


CH 2 NH 2 


PhCH 2 


H 


OH, OH 


5112 


CH 2 NH 2 


PnCH 2 


methyl 


OH, OH 


5113 


CH 2 NH 2 


PhCH 2 


CH 2 CN 


OH, OH 


5114 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, OH 


5115 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, OH 


5116 


CH 2 NH 2 


FhCH 2 


CH 2 N0 2 


OH, OH 


5117 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, OH 


5118 


CH 2 NH 2 


EhCH 2 


CH 2 SOCH 3 


OH, OK 


5119 


NH(C=KH)NH 2 


PhCH 2 


H 


(♦) -pin 


5120 


KH(C=NH)NH 2 


PhCH 2 


methyl 


<*) -Pin 


5121 


NH (C=NH)KH 2 


PhCH 2 


CH 2 CN 


(+)-pin 


5122 


NH (C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


(+) -pin 


5123 


NH(C=NH)NH 2 


EhCH 2 


CH 2 COOH 


(+) -pin 


5124 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 COOH 


(+) -pin 


5125 


NH(C=NH)NH 2 


FhCH 2 


CH 2 NC 


(+) -pin 
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5126 


NH(C=NH)NH 2 


EbCH 2 


CHoNOo 


\ / 


y * m 


5127 


NH (C=NH)NH 2 


FfcCH 2 


(C3J 2 )2 0H 






5128 


NH(C=NH)NH 2 


PbCH 2 


CH 2 SOCH 3 






5129 


HH(C=HH)NH 2 


PhCH-> 


H 




OH 


5130 


NH(ONH)NH 2 


FhCH 2 


tnotrfoyl 


OH 


OH 


5131 


NH(ONH)HH 2 


PhCH 2 
* 


CH 2 CN 


OH 


OH 


5132 


NH(C=NH)KH 2 


PbCR 2 


(CH 2 ) 2 CN 


OH 


OH 


5133 


NH(C=NH)HH 2 


PhCH 2 


CH 2 CX)OH 


OH, 


OH 


5134 


NH(ONH)NH 2 


FhCH 2 


(CH 2 ) 2 COOH 


OH 


OH 


5135 


NH(C-NH)NH 2 


FhCH 2 


CH 2 NC 


OH, 


OH 


5136 


NH(ONH)HH 2 


FHCH 2 


CH 2 N0 2 


OH 


OH 


5137 


NH(C*=NH)NH 2 


PhCH 2 


(CH 2 ) 2 OH 


OH 


OH 


5138 


NH(C=NH)NH 2 


PhCH 2 


CH 2 SOCH3 

ro = 2 


OH 


OH 


5139 


CH 2 KH 2 


PhCH 2 


H 


f + ) 




5140 


CH 2 KH 2 


RlCH 2 


methyl 


( + ) 




5141 


CH 2 NH 2 


FhCH 2 


CH 2 CN 


v ^ / 


-pin 


5142 


CH 2 NH 2 


£hCH 2 


CH 2 COOH 


\ ^ > 




5143 


CH 2 HH 2 


HlCH 2 


CH 2 NC 


* # 


•pin 


5144 


CH 2 NH 2 


FhCH 2 


CH 2 N0 2 




•pin 


5145 


CH 2 MH 2 


PhCH 2 


(CH 2 ) 2 OH 


\ / 


-pin 


5146 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


( + ) 


-rjin 
***** 


5147 


CH 2 KH 2 


PbCH 2 


H 


OH 


OH 


5148 


CH 2 NH 2 


2hCH 2 


methyl 


OH, 


OH. 


5149 


CH 2 NH 2 


FhCH 2 


CH 2 CN 


OH, 


OH 


5150 


CH 2 NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


5151 


CH 2 NH 2 


FhCH 2 


CH 2 NC 


OH, 


OH 


5152 


CH 2 HH 2 


PhCH 2 


CH 2 N0 2 


OH. 


OH 


5153 


CH 2 NH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


5154 


CH 2 NH 2 


PhCH 2 




OH 




5155 


NH(ONH)NH 2 


EhCH 2 


H 


(♦)• 


•pin 


5156 


NH(C=NH)NH 2 


PhCH 2 


methyl 


(+)• 


•pin 


5157 


NH(C=KH)NH 2 


PhCH 2 


CH 2 CN 


(♦)• 


pin 


5158 


NH(C=NH)NH 2 


PhCH 2 


(CH 2 ) 2 CN 


(♦)- 


■pin 


5159 


NH(C=NH)NH 2 


PhCH 2 


CH 2 COOH 


(♦)■ 


•pin 
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PhCH 2 


9101 


NH (C=NWi NH* 




5 1 £5 


NH fCsNH) HH-» 


PhCH 2 




NH (C=NH) NH-i 


FhCH 2 




NH (C=NHi NH-s 


FhCH 2 




NH fO=NHl NH-» 


FhCH 2 


5 i ££ 

3iOO 


NH (C«NH) NH^ 


» ■ **2 


3XO / 


NH {C«*NH) NH«* 




SIOO 


NH f C=j=NH1 NH^ 




5169 


NH<C=NH)NH 2 


PhCH 2 


5170 


NH(C=NH)NH 2 


PhCH 2 


5171 


NH (C=NH) NH-> 


FhCH 2 


5172 


NH (0=NH) NH-> 


PnCH 2 


517 3 


NH (C=NH) NH 2 


PhCH 2 


5174 


NH (C=NH)NH 2 


PtxCH 2 


5175 


CH 2 NH 2 


PhCH 2 


5176 


CH 2 NH 2 


PhCH 2 


5177 


CH 2 NH 2 


EhCH 2 


5178 


CH 2 NH 2 


FhCH 2 


5179 


CH 2 NH 2 


PI1CH2 


JiOU 




FhCH 2 


51B1 


CH 2 NH 2 


FhCH 2 


5182 




FhCH 2 


5183 


CH 2 NH 2 


PhCH 2 


5184 


CH 2 NH 2 


EhCH 2 


5185 


CH 2 NH 2 


PhCH 2 


5186 


CH5NH5 


PhCH 2 


5187 


CH 2 NH 2 


PhCH 2 


5188 


L~ti 2 riri 2 


rllL rl 2 


5189 


CH 2 NH 2 


PhCH 2 


5190 


CH 2 NH 2 


PhCH 2 


5191 


NH(C=NH)NH 2 


PhCH 2 


5192 


NH (C=NH) NH 2 


PhCH 2 


5193 


NH(C=NH)NH 2 


FhCH 2 



PCT/US95/16248 



(CHiJaCOOH 

> ^— " ^ ^^^^ — 




-pin 


CH 2 NC 


( + ) 


-Din 


CH*N0? 




-pin 


(CH 2 ) 2 OH 


\ / 


-pin 


QI 2 SOCH3 


\ ^ / 


-pin 


U 

n 


OH, 


OH 




OH, 


OH 


CH 2 OJ 


OH 


OH 


(CH 2 ) 2 CN 


Atf 


OH 


CH 2 COOH 


OH, 


OH 


(CH 2 ) 2 COOH 


OH, 


OH 


CH 2 NC 


OH, 


OH 


CH 2 ND 2 


OH, 


OH 


(CH 2 ) 2 OH 


OH, 


OH 


CH2SOCH3 


OH, 


OH 



m*=0 



H 


(♦> 


-pin 


methyl 


( + ) 


-pin 


CH 2 CN 


< + > 


-pin 


CH 2 COOH 


(♦) 


-pin 


CH 2 NC 


<♦> 


-pin 


CH 2 N0 2 


( + ) 


-pin 


(CH 2 ) 2 OH 


(♦> 


-pin 


CH 2 SOCH 3 


<♦) 


-pin 


H 


OH, 


OH 


methyl 


OH, 


OH 


CH 2 CN 


OH, 


OH 


CH 2 COOH 


OH, 


OH 


CH 2 NC 


OH, 


OH 


CH2NO2 


OH, 


OH 


(CH 2 ) 2 OH 


OH, 


OH 


CH 2 SOCH 3 


OH, 


OH 


H 


(♦) 


-pin 


methyl 


( + ) 


-pin 


CH 2 CN 


( + ) 


-pin 
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5194 


NH (C a =HH)HH') 


phrH^ 




(♦) 


"pin 


5195 


NH (ONH)KHn 


ruwx2 2 


ui2^wfl . 


(♦) 


_ « _ 
-pin 


5196 


NH fC»KH) NH. 


ariiv. n 2 


lUrt 2 J 2 CUUri 


(+) 


-pxn 


5197 


NH (C=NH) NH 2 


EhCH 2 




( + ) 


-pin 


5198 


NH (C=NH) NH-» 




CH 2 N0 2 


( + ) 


-pxn 


5199 


NH (0=NH) NH 2 


FhCH 2 


\i_n 2 / 2 VJTl 


(♦) 


-pin 


5200 


NH (0=NH) NH-> 


FnCH 2 


l«El 2 ouul3 


(♦) 


-pxn 


5201 


NH (C«NH) NH-> 


iriiv. n 2 


H 


OH, 


OH 


5202 


NH (0*NH) NH-. 




methyl 


OH, 


OH 


•J *> W J 


NH (C=NH) NH-. 




i_n 2 L2i 


OH/ 


OH 


52 OA 


WW (C=NHl NU. 


rxmi 2 


*ch 2 j 2^-N 


OH, 


OH 


cine 


*«i \ Xiri J NH 2 


FhCH 2 


CH 2 COOH 


OH, 


OH 


5206 


NH<C-NH)NH 2 


FhCH 2 


<CH 2 ) 2 C00H 


OH, 


OH 


5207 


NH<D=NH)NH 2 


PllCH 2 


CH 2 NC 


OH, 


OH 


5208 


NH<ONH)NH 2 


!4lCH 2 


CH 2 N0 2 


OH, 


OH 


5209 


NH(C=NH)NH 2 


RxCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


5210 


KH(C=NH)NH 2 


KlCH 2 


CH 2 SOCH 3 


OH, 


OH 
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Table 45 




y 


pi 3 


Y ly2 












FhCH 2 




-Din 
***** 


CH^NHo 


PhCH 2 


OH, 


OH 


NH (ONH) NH 2 


FhCH 2 


(+) 


****** 


NH (C=NH) NH 2 


PhCH 2 


OH, 


OH 


GMe 


PhCH 2 


(+) 


"Din 
****** 


woo 


PhCH 2 


OH, 


OH 




PhCH 2 


(♦) 


-pin 


NH (C=NH) H 


PttCH 2 


OH, 


OH 


CH 2 NH 2 


PnCH 2 CH 2 


(♦) 


-pin 


CH 2 NH2 


PhCH 2 CH 2 


OH, 


OH 


cut v — .Nri J x»n 2 


jrXlv_ri 2 v-*» 2 


<*) 


-pin 


NH(C=NH)NH 2 


PhCH 2 CH 2 


OH, 


OH 


QHe 


FkCH 2 CH 2 


< + ) 


-pin 


QHe 


PhCH 2 CH 2 


OH, 


OH 


NH ( 0=NH ) H 


PhCH 2 CH 2 


( + ) 


-pin 


NH(C=NH)H 


PhCH 2 CH 2 


OH, 


OH 


CH 2 NH 2 


Ph 


( + ) 


-pin 


CH 2 NH 2 


Ph 


0H f 


OH 


NH(C=NH)NH 2 


Ph 


<♦) 


-pin 


NH(C=NH)NH 2 


Ha 


OH, 


OH 


cm 


Hi 


(♦) 


-pin 


GMe 


Ph 


• 0H # 


OH 


NH(C=NH)H 


Ph 


(*> 


-pin 


NH(C=NH)H 


Ph 


OH, 


OH 



rn=0 
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e ^ i a 

5239 




FHCH2 


(♦) 


■pin 


5240 


CH2XUI2 


PHCH2 


OH, 


OH 


5241 


NH (C^Nn) NH2 


R1CH 2 


( + ) 


-pin 


5242 


HH IC"^NH J HH2 




OH, 


OH 


5243 


OMe 


FhCH 2 


( + ) 


-pin 


5244 


OHe 


ShGH 2 


OH, 


OH 


5245 


NH (OKH) H 


PDO12 


( + ) 


-pin 


5246 


NH (C=NH) H 


PhCH 2 


OH, 


OH 


5247 


CH2KH2 


KICH2CH2 


(♦) 


-pin 


5248 


CH2HH2 


RICH2CH2 


OH, 


OH 


5249 


HH IC^HHJ XOl 2 


HICH2CH2 


(♦) 


-pin 


5250 


«u # r*wKru \ viu 
HH IC**HHJ Nr»2 


111 1 III Mtt 
ED.CH2CH2 


OH, 


OH 


5251 


OEMS 


RlCH2CH2 


(+) 


-pin 


5252 


OMe 


FS1CH2CH2 


OH, 


OH 


e e? ^ 

5253 


NH (C=NH) H 


FDCH2CH2 


(♦) 


-pin 


5254 


NH (C=KH; H 


PBCM2CH2 


OH, 


OH 


5255 




Bi 


(♦) 


-pin 


5256 


pit mr 
UH2WH2 


01 


OH, 


OH 


5257 


HH(0=NH)NH 2 


Eh 


( + ) 


-pin 


5258 


HH (C*=NH) NH 2 




OH, 


OH 


5259 


OMe 


Ffa 


( + ) 


-pin 


5260 


OMe 




OH, 


OH 


5261 


NH ( C=NH) H 


Ph 


<*> 


-pin 


5262 


NH(C=NH)H 


Ph 


OH, 


OH 
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Table 46 




EX 


X 


R" 

n»l 


yly2 


5267 


CH 2 NH 2 


PhCH 2 


<+) -pin 


5268 


CH 2 NH 2 


PhCH 2 


OH, OH 


5269 


NH(C=NH)NH 2 


PhCH 2 


(+>-pin 


5270 


NH(C=NH) NH 2 


PhCH 2 


OH, OH 


5271 


QMS 


PhCH 2 


(*>-pin 


5272 


OMe 


PhCH 2 


OH, OH 


5273 


NH(0=HH)H 


PhCH 2 


(♦) -pin 


5274 


KH (C=NH) H 


PhCH 2 


OH, OH 


527 5 


CH 2 NH 2 


PhCH 2 CH 2 


(♦)-pin 


527 6 


CH 2 HH 2 


PhCH 2 CH 2 


OH, OH 


5277 


NH(C=NH)NH 2 


PhCH 2 CH 2 


(+)-pin 


527 8 


NH(C=KH)NH 2 


PhCH 2 CH 2 


OH, OH 


5279 


OUe 


PhCH 2 CH 2 


(♦) -pin 


5280 


(MB 


PhCH 2 CH 2 


OH, OH 


5281 


NH(C=NH)H 


PhCH 2 CH 2 


(+) -Pin 


5282 


NH<C=NH)H 


PhCH 2 CH 2 


OH, OH 


5283 


CH 2 NH 2 


Ph 


(+) -pin 


5284 


CH 2 NH 2 


Ph 


OK, OH 


5285 


NH(C=NH)NH 2 


Ph 


<+)-pin 


5286. 


NH(C=NH)NH 2 


Ph 


OH, OH 


5287 


OMe 


Ph 


(♦)-pin 


5288 


oue 


Ph 


OH, OH 


5289 


NH(C=NH)H 


Ph 


(♦>-pin 


5290 


HH(C=KH)H 


Ph 


OH, OH 
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5291 
5292 
5293 
5294 
5295 
5296 
5297 
5298 
5299 
5300 
5301 
5302 
5303 
5304 
5305 
5306 
5307 
5308 
5309 
5310 
5311 
5312 
5313 
5314 



CH 2 NH 2 

CH 2 HH 2 

HH(OHH)NH 2 

HH(OHH)NH 2 

QMS 

OMe 

NH(ONH)H 

NH(ONH)H 

CH 2 MH 2 

CH 2 MH 2 

NH(C=NH)HH 2 

KH(ONH)KH 2 

OMe 

OMe 

NH(C=NH)H , 

NH(OHH)H 

CH 2 HH 2 

CH 2 NH 2 

NH(ONH)NH 2 

HH(C=NH)HH 2 

OMe 

OMe 

KH(C=NH)H 
NH(C=NH)H 



PhCH 2 

PhCH 2 

PhCH 2 

Ph£H 2 

PhCH 2 

PhCH 2 

PhCH 2 

PhCH 2 

EhCH 2 CH 2 

PhCH 2 CH 2 

PhCH 2 CH 2 

FhCH 2 CH 2 

PhCH 2 CH 2 

PhCH 2 CH 2 

PhCH 2 CH 2 

PhCH 2 CH 2 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 



(♦> 
OH, 
( + ) 
OH, 

< + > 
OH, 

(♦) 
OH, 

<♦) 
OH, 

<♦) 
OH, 

( + ) 
OH, 

( + > 
OH, 

( + ) 
OH, 

< + ) 
OH, 

( + ) 
OH, 

<«•> 
OH, 



-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
-pin 

OH 
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Table 47 



H 




2x 


V 


R« 


y l Y 2 


5319 


CH 2 HH 2 


PhCH 2 


(♦)-pin 


5320 


CH 2 MH 2 


PI1CH2 


OH, OH 


5321 


NH(C=NH)NH 2 


PhCH 2 


( + ) -pin 


5322 


NH(C=NH)NH 2 


PhCH 2 


OH, OH 


5323 


caste 


PhCH 2 


(♦) -pin 


5324 


OMe 


PhCH 2 


OH, OH 


5325 


NH(C=NH)H 


PhCH 2 


(♦) -pin 


5326 


NH (C=NH) H 


PhCH 2 


OH, OH 


5327 


CH 2 NH 2 


PhCH 2 CH 2 


(♦)-pin 


5328 


CH 2 NH 2 


PhCH 2 CH 2 


OH, OH 


5329 


NH(C=NH)NH 2 


PhCH 2 CB 2 


(+)-pin 


5330 


NH(C=NH)NH 2 


PhCH 2 CH 2 


OH, OH 


5331 


0H6 


PhCH 2 CH 2 


<+)-pin 


5332 


GMe 


PhCH 2 CH 2 


OH, OH 


5333 


NH(C=NH)H 


PhCH 2 CH 2 


(+) -pin 


5334 


NH(C=NH)H 


PhCH 2 CH 2 


OH , OH 


5335 


CH 2 NH 2 


Ph 


<*)-pin 


5336 


CK 2 NH 2 


Ph 


OH, OH 


5337 


NH(C=NH)NH 2 


Ph 


( + ) -pin 


5338 


NH(C=NH)HH 2 


Ph 


OH, OH 


5339 


OMa 


Ph 


(♦) -pin 


5340 


OMe 


Ph 


OH, OH 


5341 


NH(C=NH)H 


Ph 


(*)-pin 


5342 


NH(C=NH)H 


Ph 


OH, OH 
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5343 


CH 2 NH 2 


PhCH 2 


(+) 


-pin 


5344 


CH 2 NH 2 


PhCH 2 


OH, 


OH 


5345 


NH(C=»NH)NH 2 


PhCH 2 


(♦) 


-pin 


5346 


KH (ONH)HH 2 


PhCH 2 


OH, 


OH 


5347 


OMe 


PhCH 2 


<♦) 


-pin 


5348 


QUe 


PhCH 2 


OH, 


OH 


5349 


NH(ONH)H 


PhCH 2 


(♦) 


-pin 


5350 


NH(ONH)H 


PhCH 2 


OH, 


OH 


5351 


CH 2 NH 2 


PhCH 2 CH 2 


<♦) 


-pin 


5352 


CH 2 NH 2 


FhCH 2 CH 2 


OH, 


OH 


5353 


NH (ONH)NH 2 


PhCH 2 CH 2 


(+) 


-pin 


5354 


NH(C=KH)NH 2 


PhCH 2 CH 2 


OH, 


OH 


5355 


OMe 


PhCH 2 CH 2 


{+) 


-pin 


5356 


OMe 


PhCH 2 CH 2 


OH, 


OH 


5357 


NH(C=NH)H 


PhCH 2 CH 2 


(♦) 


-pin 


5358 


NH(C=HH)H 


PhCH 2 CH 2 


OH, 


OH 


5359 


CH 2 NH 2 


Ph 


( + ) 


-pin 


5360 


CH 2 KH 2 


Ph 


OH, 


OH 


536X 


NH(C=NH)NH 2 


Ph 


<*> 


-pin 


5362 


HH(ONH)NH 2 


Ph 


OH, 


OH 


5363 


OMe 


Ph 


(*) 


-pin 


5364 


OMe 


Ph 


OH, 


OH 


5365 


NH(C=NH)H 


Ph 


<♦) 


-pin 


5366 


NH(C=NH)H 


Ph 


OH, 


OH 
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Table 48 




R 14. 

" - i V* 

H *~ 



Ex 


X 


R 13 


R 14 


R i5 


y l y 2 










m=l 




5371 


CH 2 NH 2 


PhCH 2 


H 


H 


<+)-pin 


5372 


CH 2 HH 2 


PhCH 2 


H 


methyl 


<+>-pin 


5373 


CH2HH2 


PhCH 2 


H 


CH 2 CN 


(♦>-pin 


5374 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


(+>-pin 


5375 


CH 2 KH 2 


PhCH 2 


H 


CH 2 NC 


(+)-pin 


5376 


CH 2 HH 2 


PhCH 2 


H 


CH2NO2 


(+)-pin 


5377 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(+) -pin 


537 8 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


( + ) -pin 


5379 


CH 2 NH 2 


PhCH 2 


H 


H 


OH, OK 


5380 


CH 2 KH 2 


PhCH 2 


H 


methyl 


OH, OH 


5381 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


OH, OH 


5382 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, OH 


5383 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OH, OH 


5384 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, OH 


5385 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, OH 


5386 


CH 2 NH 2 


PhCH 2 


H 


CH2SOCH3 


OH, OH 


5387 


NH(ONH)NH 2 


PhCH 2 


H 


H 


(+) -Pin 


5388 


NH(ONH)NH 2 


PhCH 2 


H 


methyl 


{.♦) -pin 


5389 


HH(ONH)NH 2 


PhCH 2 


H 


CH 2 CN 


(+)-pin 


5390 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 COOH 


(+)-pin 


5391 


NH(C=NH)HH 2 


PhCH 2 


H 


CH 2 WC 


(+) -pin 


5392 


NH(C=NH)NH 2 


" PhCH 2 


H 


CH 2 N0 2 


(♦) -pin 


5393 


NH(C=NH)HH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(+) -pin 
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5394 


HH(ONH)NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


<♦) 


-pin 


5395 


HH(OHH)HH 2 


PhCH 2 


H 


H 


OH, 


OH 


5396 


NH(ONH)NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


5397 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 CN 


OK, 


OH 


5396 


HH(C«HH)HH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


5399 


NH(ONH)HH 2 


PhCH 2 


H 


CH 2 NC 


OH, 


OH 


5400 


KH(0=NH)HH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


5401 


NH(C=NH) NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, 


OH 


5402 


HH{C=NH)NH 2 


PhCH 2 


H 


CH2SOCH3 


OH, 


OH 


5403 








nH) 






5404 


KH(ONH)NH 2 


H 


H 


3- ( t -butyl - 


(♦) 


-pin 










O2CKH) -Ph 






5405 


NH(D=NH) NH 2 


H 


H 


3- (t -butyl - 


OH, 


OH 




v- 






C^CMH) -Ph 






5406 


KH(C=NH)NH 2 


H 


H 


3- (NH 2 ) -Ph 


(*) 


-pin 


5407 


NH(C=NH)NH 2 


H 


H 


3- (NH 2 ) -Ph 


OH, 


OH 


5408 


NH<C=NH)NH 2 


H 


H 


3- (CH3SO2NH) - 


(♦> 


-pin 










Ph 






5409 


NH(C=NH)HH 2 


H 


H 


3- (CH3SO2NH) - 


OH, 


OH 










Ph 






5410 


NH(ONH)NH 2 


H 


methyl 


Ph 


(♦) 


-pin 


5411 


NH(C=NH)NH 2 


H 


methyl 


Ph 


OH, 


OH 


5412 


NH(C=NH)NH 2 


H 


CH 2 CT 


Ph 


M 


-pin 


5413 


NH(C=KH)KH 2 


H 


CH 2 CN 


Ph 


OH, 


OH 


5414 


NH(C=NH)HH 2 


H 


methyl 


3- (CH 3 S0 2 NH) - 


(♦) 


-pin 










Ph 






5415 


NH(C=NH)NH 2 


H 


methyl 


3- (CH 3 S0 2 NH) - 


OH, 


OH 










Ph 






5416 


NH(C=NH)NH 2 


H 


CH 3 


2- (CH 3 S0 2 NH) - 


( + ) 


-pin 










Ph 






5417 


NH(C=NH)NH 2 


H 


CH 3 


2- (CH 3 S0 2 NH) - 


OH, 


OH 










Ph 






5418 


NH(C=NH)NH 2 


H 


CH 2 CN 


3- (CHaSO^NH) - 


{ + ) 


-pin 



Ph 
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54X9 NH(ONH)NH 2 H 



5420 NH(0=NH)NH 2 H 



5421 NH(ONH)J3H 2 H 



5422 NH(C=NH)HH 2 H 



5423 NH(C=NH)NH 2 H 



5424 NH (C°=NH) NH 2 H 



5425 MH(ONH)KH 2 H 



5426 NH(C=NH)KH 2 H 



CH 2 CN 3- (CH 3 S0 2 NH) - OH, OH 
Ph 

CH 2 CN 2- (CH 3 S0 2 NH) - (♦) -pin 
Ph 

CH 2 CN 2- (CH 3 S0 2 NH) - OH, OH 
Ph 

CH 2 COOH 3 - <CH 3 S0 2 NH) - (+) -pin 
Pb 

CH 2 COOH 3-<CH 3 S0 2 HH)- OH, OH 
Ph 

CH 2 COOH 2- (CH 3 S0 2 NH) - ( + ) -pin 
Ph 

CH 2 COOH 2- <CH 3 S0 2 NH) - OH, OH 
Ph 

H 3- (t-butylOCO ( + ) -pin BP 

-NH) -Ph 



BP. MS (M+H)+: Calc 610, Found 610. 



BS. MS (M+H)+: Calc 610, Found 610. 
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Table 49 






X 








Y 1 Y 2 








m-1 








5431 


CH 2 NH 2 


PhCH 2 


H 


H 


( + ) 


-pin 


5432 


CH 2 NH 2 


PhCH 2 


H 


methyl 


(♦) 


-pin 


5433 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


<♦) 


-pin 


5434 


CH2NH2 


PhCH 2 


H 


CH 2 COOH 


(♦) 


-pin 


5435 


CH 2 NH 2 


PhCH 2 


H 


CH2HC 


(♦) 


-pin 


5436 


CH2HH2 


PhCH 2 


H 


CH2NO2 


(+) 


-pin 


5437 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


{+) 


-pin 


5438 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


(+) 


-pin 


5439 


CH 2 NH 2 


PhCH 2 


H 


H 


OH, 


OH 


5440 


CH 2 NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


5441 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


5442 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


5443 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OH, 


OH 


5444 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


5445 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, 


OH 


5446 


CH 2 NH 2 


PI1CH2 


H 


CH 2 SOCH 3 


OH, 


OH 


5447 


NH(C=NH)NH 2 


PhCH 2 


H 


H 


< + > 


-pin 


5448 


NH(ONH)NH 2 


PhCH 2 


K 


methyl 


( + ) 


-pin 


5449 


HH (C=NH) NH 2 


PhCH 2 


H 


CH 2 CN 


<♦) 


-pin 


5450 


KH(ONH)HH 2 


PhCH 2 


H 


CH 2 COOH 


( + ) 


-pin 


5451 


NH(C=NH)NH 2 


PHCH 2 


H 


CH2WC 


<♦) 


-pin 


5452 


NH(C=KH)NH 2 


PhCH 2 


H 


CH 2 N02 


( + ) 


-pin 


5453 


NH(C=NH)HH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(♦) 


-pin 


5454 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


<♦) 


-pin 


5455 


NH(C=KH)HH 2 


PhCH 2 


H 


H 


OH, 


OH 
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5456 


NH(C=NH)NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


5457 


HH(ONH)nH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


5458 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


5459 


NH (ONH)NH 2 


PhCH 2 


H 




OH, 


OH 


5460 


NH (ONH)NH 2 


PhCH 2 


H 


CH2BO2 


OH, 


OH 


5461 


NH(ONH)NH 2 


PfcCH 2 


H 


(CH 2 ) 2 OH 


OH, 


OH 


5462 


NH (C=NH)NH 2 


PilCH 2 


H 


CH 2 SOCH 3 


OH, 


OH 


5463 


CH 2 KH 2 


PhCH 2 


H 


H 


( + ) 


-pin 


5464 


CH 2 NH 2 


PhCH 2 


H 


methyl 


(♦> 


-pin 


5465 


CH2KH2 


PhCH 2 


H 


CH 2 OT 


<♦) 


-pin 


5466 


CH2NH2 


PhCH 2 


H 


CH 2 COOH 


(♦> 


-pin 


5465 


CH 2 KH 2 


FhCH 2 


H 


CH2NC 


(♦) 


-pin 


5466 


CH 2 KH 2 


PhCH 2 


H 


CH 2 N0 2 


(♦) 


-pin 


5467 


CH2HH2 


PhCH 2 


H 


(CH 2 ) 2 0H 


<♦) 


-pin 


5468 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


( + ) 


-pin 


5469 


CH 2 NH 2 


PhCH 2 


H 


H 


OH, 


OH 


5470 


CH 2 NH 2 


KxCH 2 


H 


methyl 


OH, 


OH 


5471 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


547 2 


CH 2 NH 2 


PI1CH2 


H 


CH 2 COOH 


OH, 


OH 


5473 


CH 2 NH 2 


PhCH 2 


H 


CH^C 


OH, 


OH 


5474 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


547 5 


CH 2 NH 2 


FhCH 2 


H 


(CH 2 ) 2© H 


OH, 


OH 


547 6 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


OH, 


OH 


5477 


NH(C=NH)NH 2 


PhCH 2 


H 


H 


( + ) 


-pin 


547 8 


NH (C=NH)NH 2 


PhCH 2 


H 


methyl 


(♦) 


-pin 


5479 


NH (C=NH) NH 2 


PhCH 2 


H 


CH 2 CN 


(♦) 


-pin 


5480 


NH (0 C£ NH)NH 2 


PnCH 2 


H 


CH 2 COOH 


(♦) 


-pin 


5481 


NH (C=NH)NH 2 


PnCH 2 


H 


CH2NC . 


(♦) 


-pin 


5482 


NH(C=NH)NH 2 


PhCH 2 


H 


CH2NO2 


(♦) 


-pin 


5483 


NH(C=NH)NH 2 


PhCH 2 


H 


(CH 2 )20H 


(♦) 


-pin 


5484 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


( + ) 


-pin 


5485 


NH(C=NH)HH 2 


PhCH 2 


H 


H 


OH, 


OH 


5486 


NH ( C=NH ) NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


5487 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 
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5488 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


5489 


NH(ONH)HH 2 


PhCH 2 


H 


CH2NC 


OH, 


OH 


5490 


NH(0=NH)NH 2 


EtaCH 2 


H 


CH 2 N0 2 


OH, 


OH 


5491 


NH{ONH)HH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, 


OH 


5492 


NH(OHH)NH 2 


FkCH 2 


H 


CH2SOCH3 


OH, 


OH 
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Table 50 




O Y 1 ^ 



H 






X 


Rl3 




R iS 


Y 1 Y 2 


5497 


CH 2 NH 2 


PhCH 2 


H 


m»l 

H 


<♦) -pin 


5498 


CH 2 NH 2 


phch 2 


H 


methyl 


(+) -pin 


5499 


CH 2 HH 2 


PhCH 2 


H 


CH 2 CN 


<♦) -pin 


5500 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


(+) -pin 


5501 


CH 2 NH 2 


PhCH 2 


H 


CH 2 HC 


(+) -pin 


5502 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


(♦) -pin 


5503 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(♦) -pin 


5504 


CH 2 KH 2 


PhCH 2 


H 


CH 2 SOCH 3 


{♦) -pin 


5505 


CH 2 NH 2 


PhCH 2 


H 


H 


OH, OH 


5506 


CH 2 NH 2 


PhCH 2 


K 


methyl 


OH, OH 


5507 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


OH, OH 


5506 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, OH 


5509 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OH, OH 


55X0 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, OH 


5511 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, OH 


5512 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


OH, OH 


5513 


NH(ONH)NH 2 


PhCH 2 


H 


H 


(+)-pin 


5514 


NH(0=NH)NH 2 


PhCH 2 


H 


methyl 


(♦)-pin 


5515 


HH(C=NH)NH 2 


PhCH 2 


H . 


CH 2 CN 


(♦)-pin 


5516 


NH(C=NH)KH 2 


PhCH 2 


H 


CH 2 COOH 


(♦) -pin 


5517 


NH(C=HH)NH 2 


FhCH 2 


H 


CH 2 NC 


(+) -pin 


5518 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 N0 2 


(+) -pin 


5519 


KH(ONH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 0H 


(+)-pin 
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5520 


NH (ONH) NH 2 


FhCH 2 


5521 


NH (C*=NH) NH 2 


PbCH 2 


5522 


NH(0*NH)NH 2 


PhCH 2 


5523 


NH(ONH)NH 2 


PhCB 2 


5524 


NH(C=NH)NH 2 


PhCH 2 


5525 


NH<ONH)NH 2 


PhCH 2 


5526 


NH(ONH)NH 2 


PhCH 2 


5527 


NH(ONH)NH 2 


PhCH 2 


5528 


NH(ONH)NH 2 


PhCH 2 


5529 


NH (ONH)NH 2 


H 


5530 


NH(ONH)NH 2 


H 


5531 


NH(C=NH)NH 2 


H 


5532 


UK (C=NH) NH 2 


H 


5533 


NH (C=NH) NH 2 


H 


5534 


NH (ONH) NH 2 


H 


5535 


NH (C B NH)NH 2 


H 


5536 


NH (C=NH) NH 2 


H 


5537 


NH (C=NH) NH 2 


H 


5538 


NH IC=NH) NH 2 


H 


5539 


NH IC=NHJ NH 2 


H 


5540 


NH <C=NH) NH 2 


H 


5541 


NH(C=NH)NH 2 


H 


5542 


NH(0=NH)NH 2 


H 


5543 


NH(C=NH)NH 2 


H 


5544 


NH(0=NH)NH 2 


H 


5545 


NH(C=NH)NH 


H 


5546 


NH (ONH) NH 


H ' 



PCTAJS95/16248 



H CH 2 SOCH 3 (♦) -pin 

H H OH, OH 

H methyl OH, OH 

H CH 2 CN OH, OH 

H CH 2 COOH OH, OH 

H CH 2 NC OH, OH 

H CB 2 ^h OH, OH 

H (CH 2 ) 2 OH OH, OH 

H CH 2 SOCH 3 OH, OH 

m»0 

H 3- (t -butyl- (+)-pin BT 

0 2 CNH) -Ph 

H 3- (t -butyl- OH, OH 

0 2 CNH) -Ph 

H 3-(NH 2 )-Fh (+)-pin 

H 3- (NH 2 )-Ph OH, OH 

H 3- (CH 3 S0 2 NH) - (♦) -pin 

Ph 

H 3- (CH 3 S0 2 NH) - OH, OH 

Ph 

H Ph (+)-pin BU 

H Ph OH, OH BV 

CH 3 Ph (+)-pin 

CH 3 Ph OH, OH 

CH 2 CN Ph ( + )-pin 

CH 2 CN ph OH, OH 

CH 2 COOH Ph (+)-pin 

CH 2 COOH Ph OH, OH 

CH 2 S0 2 NH 2 Ph (+) -pin 

CH 2 S0 2 NH 2 Ph OH, OH 
CH 2 CN 3- (CH 3 S0 2 NH) - (+) -pin 
Ph 

CH 2 CN 3- (CH 3 S0 2 NH) - OH, OH 

Ph 
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5547 NH(C=NH)NH H 



5548 NH(ONH)NH 



5549 NH(C=NH)NH H 



5550 NH (D=NH)NH H 



5551 NH(C=NH)NH 2 



5552 
5553 



t (C=NH) NH 2 
[(C=NH)NH 2 



H 
H 



CH 2 COOH 
CH 2 COOH 
CH 2 COOH 
CH 2 COOH 



H 
H 



3- (CH3SO2NH) - (+) -pin 
Ph 

3- <CH 3 S0 2 NH) - OH, OH 
Ph 

2- (CH3SO2NH) - (♦) -pin 
Ph 

2- (CH 3 S0 2 NH) - OH, OH 
Ph 

3- (t-toutylOCO (+) -pin BO 
-NH) -Ph 

Ph (+)-pin BQ 

Ph OH BR 



BO. MS (M+H) + : Calc. 594, Found 594, 



BQ. MS <M+H) + : Calc. 479, Found 479, 



BS. MS (M+H) + : Calc. 345, Found 345. 



BT. MS (M+H) + : Calc. 594, Found 594, 



10 BU. MS (M+H) + : Calc. 479, Found 479. 



BV. MS (M+H) + : Calc. 345, Found 345, 
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Table 51 
R* 



O Y 1 

■ . A 

R° (CH^, N — { 




EX 


X 




a 14 




y l Y 2 


5556 


CH2NH2 


PhCH 2 


m~l 

H 


H 


(+) -Pin 


5559 


CH2NH2 


PI1CH2 


H 


methyl 


(♦) -Pin 


5560 


CH 2 HH 2 


PhCH 2 


H 


CH 2 CN 


(♦) -pin 


5561 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


(+) -pin 


5562 


CH 2 NH 2 


PfcCH 2 


H 


CH 2 HC 


(♦)-pin 


5563 


CH 2 NH 2 


PhCH 2 


H 


CH2KO2 


(+) -pin 


5564 


CH 2 HH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(+) -pin 


5565 


CH 2 NH 2 


PhCH 2 


H 


CH2SOCH3 


{+) -pin 


5566 


CH 2 NH 2 


PhCH 2 


H 


H 


OH, OH 


5567 


CH 2 NH 2 


PhCH 2 


H 


methyl 


OH, OH 


5566 


CH 2 NH 2 


FhCH 2 


H 


CH 2 CN 


OH, OH 


5569 


CH 2 NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, OH 


557 0 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OH, OH 


5571 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, OH 


5572 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, OH 


5573 


CH 2 NH 2 


PhCH 2 


H 


CH2SOCH3 


OH, OH 


557 4 


NH(C=NH)NH 2 


PhCH 2 


H 


H 


(♦) -pin 


557 5 


NH(C~NH)NH 2 


PhCH 2 


H 


methyl 


(«■) -pin 


557 6 


NH(C=*NH)NH 2 


PhCH 2 


H 


CH 2 CN 


(+> -pin 


5577 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 COOH 


(+) -pin 


557 8 


NH(C=NH)KH 2 


PhCH 2 


H 


CH 2 NC 


(+) -pin 


5579 


NH(C=NH)NH 2 


PhCH 2 


H 


C3I 2 N0 2 


(♦) -pin 


5580 


HH(C=NH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


(+) -pin 


5S81 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


(♦> -pin 
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5582 


NH (OHH) NH 2 


PhCH 2 


H 


H 


OH, 


OH 


5583 


NH(ONH)NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


5584 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


5585 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


5586 


NH(OKH)KH 2 


FhCH 2 


H 


CH 2 NC 


OH, 


OH 


5587 


NH(ONH)NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


5588 


NH (ONH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


OH, 


OH 


5589 


NH(ONH)NH 2 


PhCH 2 


H 

m»0 


CH 2 SOCH 3 


OH, 


OH 


5590 


CH 2 NH 2 


PhCH 2 


H 


H 


<♦) 


-pin 


5591 


CH 2 NH 2 


PhCH 2 


H 


methyl 


<♦> 


-pin 


5592 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


(♦) 


-pin 


5593 


CH 2 NH 2 


PhCH 2 


H 


CH 2 C00H 


( + ) 


-pin 


5594 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


(♦> 


-pin 


5595 


CH 2 KH 2 


PhCH 2 


H 


CH 2 N0 2 


(♦> 


-pin 


5596 


CH 2 NH 2 


PhCH 2 


H 


(CH 2 ) 2 0H 


<♦) 


-pin 


5597 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


(♦) 


-pin 


5598 


CH 2 KH 2 


PhCH 2 


H 


H 


OH, 


OH 


5599 


CH 2 NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 


5600 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


5601 


CH 2 NH 2 


PhCH 2 


H 


CH 2 CCX>H 


OH, 


OH 


5602 


CH 2 NH 2 


PhCH 2 


H 


CH 2 NC 


OH, 


OH 


5603 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


5604 


CH 2 NH 2 


FhCH 2 


H 


(CH 2 ) 2 OH 


OH, 


OH 


5605 


CH 2 NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


OH, 


OH 


5606 


NH(C=NH)NH 2 


PhCH 2 


H 


H 


(♦) 


-pin 


5607 


NH(C=NH)NH 2 


PhCH 2 


H 


methyl 


(♦) 


-pin 


5608 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 CN 


(♦> 


-pin 


5609 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 COOH 


(+) 


-pin 


5610 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 NC 


( + )• 


•pin 


5611 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 N0 2 


(♦>' 


-pin 


5612 


NH(C=KH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 0H 


(♦)< 


-pin 


5613 


NH(C=NH)NH 2 


PhCH 2 


H 


CH 2 SOCH 3 


(♦)• 


•pin 


5614 


NH(C=NH)KH 2 ' 


phch 2 


H 


H 


OH, 


OH 


5615 


NH(ONH)NH 2 


PhCH 2 


H 


methyl 


OH, 


OH 
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5616 


HH(ONH)NH 2 


PhCH 2 


H 


CH 2 CN 


OH, 


OH 


5617 


NH (ONH) NH 2 


PHCH 2 


K 


CH 2 COOH 


OH, 


OH 


5618 


NH(ONH)HH 2 


PhCH 2 


H 


CH 2 NC 


OH, 


OH 


5619 


NH (ONH) NH 2 


PhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


5620 


NH (C=NH) HH 2 


PhCH 2 


H 


<CH 2 ) 2 OH 


OH, 


OH 


5621 


NH(0=NH)NH 2 


FhCH 2 


H 


CH 2 SOCH 3 


OH, 


OH 
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Table 52 




B*.yS 

(CH^O-NH— £ 



2x 


X 


a« 


a" 


y l Y 2 








m=0 






5626 


CH2HH2 


H 


H 


(♦) 


-pin 


5627 


CH2KH2 


H 


methyl 


(+) 


-pin 


5628 


CH2KH2 


H 


H 


OH, 


OH 


5629 


CH 2 HH 2 


H 


methyl 


OH, 


OH 


5630 


CH2KH2 


H 


CH 2 CN 


( + ) 


-pin 


5631 


CH2NH2 


H 


(CH 2 ) 2 COOH 


( + ) 


-pin 


5632 


CH 2 NH 2 


H 


CH 2 CN 


OH, 


OH 


5633 


CH 2 NH 2 


H 


(CH 2 ) 2 COOH 


OH, 


OH 


5634 


CH 2 NH 2 


H 


CH 2 COOMe 


M 


-pin 


5635 


CH 2 NH 2 


H 


(CH 2 )COOH 


( + > 


-pin 


5636 


CH2KH2 


H 


CH 2 COOMe 


OH, 


OH 


5637 


CH 2 NH 2 


H 


<CH 2 )C00H 


OH, 


OH 


5638 


CH2NH2 


H 


(CH 2 ) 2 CN4H 


< + ) 


-pin 


5639 


CH 2 NH 2 


H 


(CH 2 )CN4H 


< + > 


-pin 


5640 


CH 2 NH 2 


H 


(CH 2 ) 2 CN4H 


OH, 


OH 


5641 


CH 2 HH 2 


H 


(CH 2 )CH4H 


OH, 


OH 


5642 


NH(C=NH)NH 2 


H 


H 


(♦) 


-pin 


5643 


NH(C=NH)NH 2 


H 


methyl 


(♦) 


-pin 


5644 


NH(ONH)NH 2 


H 


H 


OH, 


OH 


5645 


NH(C=NH)NH 2 




methyl 


OH, 


OH 


5646 


NH(C=NH)NH 2 


H 


CH 2 CN 


<♦> 


-pin 


5647 


NH(C=NH)NH 2 


H 


(CH 2 )2COOH 


( + ) 


-pin 


5648 


NH(C=NH)NH 2 


H 


CH 2 CN 


OH, 


OH 


5649 


NH(C=NH)KH 2 


H 


(CH 2 ) 2 COOH 


OH, 


OH 
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5650 


WW f PhWW\ WW. 
JWTX V V»"JNll / Mil 2 


H 


pW.pOOMtt 






5651 


fjtl f OnWW \ WW_ 


H 


fpw. 1 pooh 








WW t fSiWH ) WW. 


M 


PH-POQMe 


ow 


PjW 


9DDJ 




H 


/ru*) POOH 


rtw 


OW 

on 


5554 


ww f ruiBfi ww. 


H 


/pu-» \ _nj,H 
V v»*»2 ' 2^ J *4** 


\*7 


"pxn 


5555 


WW fpmww\ww. 


H 


f PH. 1 PW-H 




*P1Q 


5656 


WW 1 PmMU \ «u 


H 


fpw. 1 .ni.H . 
HJH2/ 2*- w 4 rl 


OH, 


ou 
OH 


5657 


WW /PcHH^ WW. 


H 


i pw.) rw 4 u 


OH, 


Otl 

OH 


pf CO 

5658 


Que 


H 


H 


t+; 


"pin 


5659 


OMe 


H 


H 


OH, 


OH 


c e £ n 
5660 


NH (C=NH) H 


H 


H 




-pin 


boo J. 


NH lC=IJHJ H 


H 


H 


. OH r 


OtT 
OH 


5boZ 


f'H.WW. 


CH2CN 


H 




pin 


56b j 


x M n2" n 2 


pw.pw 


H 


OH, 


on 
OH 


5664 


ww / rvuu \ ww. 


VvJt2 * 2000H 


H 


l + J 


*pxn 


5665 


WW f PsTIU I WW. 


fpw. \ .ooow 


H 


/*VTT 

OH, 


oty 
OH 


5666 


QMS 


1^*2 vvUISo 


H 


l + ; 


**pxn 


CCC7 


use 


PW.POOMa 


TT 
H 


OH, 


ow 


5668 


Hri Vv^HH) n 


\ w*2 / 2*-* , 4** 


H 


OH, 


OW 
OH 


5667 


NH IC^NHJ H 




TJ 

H 




~pxn 














567 0 


oar. ww. 
\»xi2«***2 


H 


H 


\ + ) 


"pxn 


567 X 


pw.ww. 


H 


met±iy 1 


[*) 


-pxn 


567 2 


pw.ww. 
v^rx2"**2 


H 


♦» 
n 


ow 
OH, 


ow 
OH 


567 3 


pw.ww.. 


T_T 


metnyx 


nw 
OH, 


ow 
OH 


557 * 


rw.ww. 


21 


PW.PW 


I*/ 


-pxn 


567 5 


PH. WW. 


ft 


(PH~) .r*OOH 

\ WC«2 / 2 ^»V/w*» 


I* J 


-pxn 


567 b 


PW.WW. 


H 




ftW 


OW 


CC77 
son 


CH2NH2 


n 


(PH. ) .POOH 




OH 

wn 


5678 


CH2NH2 


H 


Cxi 2 cuuiae 




-pxn 


5679 


CH 2 NH 2 


H 


(CH 2 )C00H 


(♦) 


-pin 


5680 


CH 2 NH 2 


H 


CH 2 COOMe 


OK, 


OH 


5681 


CH 2 NH2 


H 


(CH 2 )C00H 


OH, 


OH 


5682 


CH 2 NH 2 


K 


{CH 2 ) 2 CH4H 


(♦) 


-pin 


5663 


CH 2 NH 2 


K 


(CH 2 )Ol4H 


(♦) 


-pin 
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CHoNH-> 


H 


(CH 2 ) 2 CN4H 


OH f 


OH 


5£fi5 




H 


(CH 2 )C3l4H 


OH, 


OH 


CCflC 
DDQO 


NH (O^NH) NH 2 




H 


( + ) 


-pin 


wOB / 


NH(ONH)NH 2 


H 


methyl 


(♦) 


-pin 


5fififi 
jwoo 


NH (C=KH)NH 2 


H 


H 


OH, 


OH 


5£fiQ 
99Q7 


NH (C=NH) NH 2 


H 


methyl 


OH, 


OH 


5690 


NH (C=NH) NH 2 


H 


CH 2 CN 


( + ) 


-pin 




NH (C=NH) NH 2 


H 


(CH 2 ) 2 COOH 


( + ) 


-pin 


5692 


NH (C=NH) NH 2 


H 


CH 2 CN 


OH, 


OH 




NH(0=NH)NH 2 


H 


(CH 2 ) 2 COOK 


OH, 


OH 


5694 


NH (C=NH) NH 2 


H 


CH 2 COOMe 


(♦) 


-pin 


9B73 


NH(C=NH)NH 2 


H 


(CH 2 )COOH 


(+) 


-pin 


5696 


NH(C=NH)NH 2 


H 


CH 2 COOMe 


OH, 


OH 


5697 


NH(C=NH)NH 2 


H 


(CH 2 )COOH 


OH, 


OH 


5698 


NH(ONH)NH 2 


H 


(CM 2 ) 2 CN4H 


(♦) 


-pin 


5699 


NH(C=NH)NH 2 


H 


(CH 2 )Ol4H 


(♦) 


-pin 


5700 


NH {C=NH)NH 2 


H 


(CH 2 ) 2 CN4H 


OH, 


OH 


5701 


NH(C=NH)NH 2 


H 


(CH 2 )CN 4 H 


OH, 


OH 


5702 


OMG 


H 


H 


( + ) 


-pin 


5703 


OMg 


H 


H 


OH, 


OH 


57 04 


NH (C=NH) H 


H 


H 


(+) 


-pin 


5705 


NH (C=NH) H 


H 


H 


OH, 


OH 


57 06 


CH 2 NH 2 


CH 2 CN 


H 


(♦> 


-pin 


57 07 


CH 2 NH 2 


CH 2 CN 


H 


OH, 


OH 


5708 


NH(C=NH)NH 2 


(CH 2 ) 2 COOH 


H 


( + ) 


-pin 


57 09 


NH(C=NH)NH 2 


(CH 2 ) 2 C00H 


H 


OH, 


OH 


5710 


OMe 


CH 2 COQMe 


H 


( + ) 


-pin 


5711 


OMe 


CH 2 COCMe 


H 


OH, 


OH 


5712 


NH(0=NH) H 


(CH 2 ) 2 CN 4 H 


H 


OH, 


OH 


C7 1 

a / X J 


rut iw = .wzij n. 


(CH?) 0CN4H 


H 


(♦) 


-pin 








m»0 






5714 


CH 2 NH 2 


H 


H 


<+> 


-pin 


5715 


CH 2 NH 2 


H 


methyl 


( + > 


-pin 


5716 


CH 2 NH 2 


H 


H 


OH, 


OH 


5717 


CH 2 NH 2 


H 


methyl 


OH, 


OH 
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57 IB 


CH 2 NH 2 


H 


CH2CN 


<♦)- 


•pin 


5719 


CH2HH2 


H 


(C3J 2 )2COOH 


( + )• 


•pin 


5720 




H 


CH 2 CN 


OH, 


OH 


5721 


CH 2 HH 2 


H 


(CH 2 )2C00H 


OH, 


OH 


5722 


CH2KH2 


H 


CH 2 COC3Me 


( + ) 


•pin 


5723 


CH2NH2 


H 


(CH 2 )COOH 


(♦) 


-pin 


5724 


CH 2 HH 2 


H 


CH 2 C00Me 


OH r 


OH 


5725 


CH0NH5 


H 


(CH 2 )C00H 


OH, 


OH 


5726 


CH 2 KH 2 


H 


(CH 2 ) 2 CN4H 


( + ) 


-pin 


5727 




H 


(CH 2 )CN 4 H 


(♦) 


-pin 


5728 


CH 2 NH 2 


H 


(CH 2 ) 2 CK 4 H 


OH r 


OH 


5729 


CH 2 NH 2 

t 

NH(C*=NH)NH 2 


H 


(O^O^H 


OH, 


OH 


5730 


H 


H 


( + ) 


-pin 


5731 


NH(C=NH)23H 2 


H 


methyl 


<♦> 


-pin 


5732 


NH(C=NH)NH 2 


H 


H 


OH, 


OH 


5733 


NH(C=NH)NH 2 


H 


methyl 


OH, 


OH 


5734 


NH(ONH)NH 2 


H 


CH 2 CN 


(♦) 


-pin 


5735 


NH (ONH) NH 2 


H 


(CH 2 ) 2 COOH 


<♦) 


-pin 


57 36 


NH ( 0=NH ) NH 2 


H 


CH 2 CN 


OH, 


OH 


5737 


NH(C=NH)NH 2 


H 


(CH 2 ) 2 COOH 


OH, 


OH 


5738 


NH(C=NH)NH 2 


H 


CH 2 C0OMQ 


<♦> 


-pin 


5739 


NH(C=NH)NH 2 


H 


(CH 2 )COOH 


( + ) 


-pin 


S740 


NH(C=NH)NH 2 


K 


CH 2 COOMe 


OH, 


OH 


5741 


NH(C=NH)NH 2 


H 


(CH 2 )COOH 


OH, 


OH 


5742 


NH<C=NH)NH 2 


H 


(CH 2 ) 2 CN 4 H 


(♦) 


-pin 


57 43 


NH(ONH)NH 2 


H 


(CH 2 )GN 4 H 


( + > 


-pin 


5744 


NH(C=NH)NH 2 


H 


(CH 2 ) 2 CN 4 H 


OH, 


OH 


5745 


NH(C=NH)NH 2 


H 


(CH 2 )CN 4 H 


OH, 


OH 


5746 


OHfi 


H 


K 


(♦) 


-pin 


O 1 % 1 




H 

El 


H 


OH, 


OH 


5748 


NH(ONH)H 


H 


H 


(♦) 


-pin 


5749 


NH <C=NH) H 


H 


H 


OH, 


OH 


5750 


CH 2 NH 2 


CH 2 CN 


H 


( + > 


-pin 


5751 


CH 2 NH 2 


CH 2 CN 


H 


OH, 


OH 


5752 


NH(ONH)NH 2 


(CH 2 )2C0OH 


H 


(♦) 


-pin 
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5753 


NH(ONH)NH 2 


(CH 2 ) 2 COOH 


H 


OH, 


OH 


57 54 


OMe 


CH 2 COOMe 


H 


<♦) 


-pin 


5755 


OMe 


CH 2 COOMe 


H 


OH, 


OH 


5756 


NH (ONH) H 


(CH 2 ) 2 CW4H 


K 


OH, 


OH 


5757 


NH(C=NH)H 


(CH 2 ) 2 CN 4 H 


H 


< + ) 


-pin 
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Table 53 



|j X, V^-(CH 2 ) IB C0-NH---^ B " yi 



CHjX 



and m=0 



EX 


X 




r" 


y i y : 


2 


5762 


CH 2 NH 2 


H 


H 


(+) 


-pin 


57 63 


CH 2 HH 2 


H 


H 


OH, 


OH 


57 64 


HH(ONH)KH 2 


H 


H 


(♦) 


-pin 


5765 


NH(C=NH)NH 2 


H 


H 


OH, 


OH 


5766 


CM© 


H 


K 


{+) 


-pin 


5767 


GMe 


H 


K 


OH, 


OH 


57 68 


NH(C=NH)H 


H 


H 


OH, 


OH 


5769 


NH (C=NH) H 


H 


H 


(♦) 


-pin 


5770 


CH2KH2 


CH 2 CN 


H 


(♦) 


-pin 


5771 


CH 2 NH 2 


CH 2 CN 


H 


OH, 


OH 


5772 


NH(C=NH)NH 2 


<CH 2 )COOH 


H 


(♦) 


-pin 


5773 


NH(C=NH)HH 2 


(CH 2 )COOH 


H 


OH, 


OH 


577 4 


OMe 


CH 2 COOMe 


H 


< + ) 


-pin 


577 5 


QUe 


CH 2 COOMe 


H 


OH, 


OH 


577 6 


NH(C=HH)H 


(C3J 2 )Or 4 H 


H 


OH, 


OH 


5777 


NH ( C=NH ) H 


(CH 2 )CN 4 H 


H 


( + ) 


-pin 



Vbys. Data 
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Table 54 




and m=0 



Ex 


X 


p 13 


R X4 


Y 1 Y 2 


5782 


CH2NH2 




u 

n 


(+) -Din 


5783 


CH2NH2 




u 
n 


OH, OH 


5784 






H 


( + ) -pin 


5785 


NH (C=NH) NH 2 


CH 3 


H 




5786 


OMe 


H 


H 


<+) -Pin 


5787 


OMe 


H 


H 


OH, OH 


5788 


NH (C=NH) H 


H 


H 


OH, OH 


5789 


NH(C=NH)H 


H 


H 


(+)-pin 


5790 


CH2NH2 


CH 2 CN 


H 


(+)-pin 


5791 


CH2NH2 


CH 2 CN 


H 


OH, OH 


5792 


NH(C=KH)NH 2 


(CH 2 )COOH 


H 


(+) -pin 


5793 


NH(C=NH)HH 2 


(CH 2 )COOH 


H 


OH, OH 


5794 


QMe 


CH 2 COOMe 


H 


(♦) -pin 


5795 


OMe 


CH 2 COOMe 


H 


OH, OH 


5796 


NH(C=NH)H 


(CH 2 )CN 4 H 


H 


OH, OH 


5797 


NH(C=NH)H 


(CH2)CN 4 H 


H 


(+) -pin 
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Table 55 




and m=0 



EX 


X 


R« 




y l y 2 


5802 


C3! 2 HH 2 


H 


H 


<+)-pin 


5803 


CH 2 HH 2 


H 


H 


OH f OH 


5804 


NH(ONH)NH 2 


H 


H 


(+) -pin 


5805 


NH(ONH)NH 2 


H 


H 


OK, OH 


5806 


OMe 


H 


H 


(+)-pin 


5807 


CUB 


H 


H 


OH, OH 


5808 


NH (C=NH) H 


H 


H 


OH, OH 


5809 


NH(ONH)H 


H 


H 


(♦) -pin 


5810 


CH 2 NH 2 


CH 2 CN 


H 


(♦) -Pin 


5811 


CH2NH2 


CH 2 CN 


H 


OH, OH 


5812 


NH(ONH)NH 2 


(CH 2 )COOH 


H 


(+)-pin 


5813 


NH (C=NH) NH 2 


(CH 2 )COOH 


H 


0H r OH 


5814 


OMe 


CH 2 COQMe 


H 


(+)-pin 


5815 


OMe 


CH 2 COOMQ 


H 


OH, OH 


5816 


NH (0=NH) H 


{CH 2 )CN 4 H 


H 


OH, OH 


5817 


NH(ONH)H 


(CH 2 )CH 4 H 


H 


(*> -Pin 
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Table 56 



Y 1 
i 



CHjX 



and m=0 



BSC 


X 




ft" 


y l Y 2 


5822 


CH 2 HH 2 


H 


H 


(♦) -pin 


5823 


CK 2 HH 2 


H 


K 


OH, OH 


5824 


NH(C=NH)NH 2 


H 


H 


(*)-pin 


5825 


HH(C=NH)NH 2 


K 


H 


OH, OH 


5826 


cm 


K 


H 


(♦) -pin 


5827 


cub 


H 


H 


OH, OH 


5828 


NH(C=KH)H 


H 


H 


OH, OH 


5829 


NH(C=NH)H 


H 


H 


(+) -pin 


5830 


CH 2 NH 2 


CH 2 CN 


H 


{+) -pin 


5831 


CH 2 NH 2 


CH 2 CN 


H 


OH, OH 


5832 


NH(C=NH)NH 2 


(CH 2 )COOH 


H 


<+)-pin 


5833 


KH(C=NH)NH 2 


(CH 2 )COOH 


H 


OH, OH 


5834 


OMe 


CH 2 COOMe 


H 


(♦> -Pin 


5835 


OOB 


CH 2 COOMe 


H 


OH, OH 


5836 


NH(C=NH)H 


(CH 2 )CN 4 H 


H 


OH, OH 


5837 


NH (0=NH) H 


(CH 2 )CM4H 


H 


(+>-pin 



Fhys. Data 
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Table 57 




Ex: 


X 


R 13 


R 14 


yly2 












5842 


CH 2 HH 2 


H 


H 


(+) -pin 


5843 


CH 2 NH 2 


H 


H 


OH, OH 


5844 


HH(ONH)HH 2 


H 


H 


(♦>-pin 


5845 


NH(C-=NH)NH 2 


H 


H 


OH, OH 


5846 


cue 


H 


H 


(♦> -pin. 


5847 


CMe 


H 


H 


OH, OH 


5848 


NH (ONH) H 


H 


H 


OH, OH 


5849 


HH(C=NH)H 


H 


H 


(♦) -pin 


5850 


CH 2 NH 2 


CH 2 CN 


H 


{+) -pin 


5851 


CH 2 NH 2 


CH 2 CN 


H 


OH, OH 


5852 


NH(C=NH)NH 2 


(CH 2 ) COOH 


H 


(+) -pin 


5853 


NH(C=NH)NH 2 


(CH 2 )COOH 


H 


OH, OH 


5854 


Gtte 


CH 2 C0QHe 


H 


( + ) -pin 


5855 


cue 


CH 2 COOMG 


H 


OH, OH 


5856 


NH(ONH)H 


(CH 2 )CH 4 H 


H 


OH, OH 


5857 


NH (C=NH) H 


(CH 2 )CN4H 


H 


( + ) -pin 


5858 


CH 2 NH 2 


m«0 

H 


H 


(+) -Pin 


5859 


CH 2 NH 2 


H 


H 


OH, OH 


5860 


NH(ONH) HH 2 


H 


H 


(♦)-pin 


5861 


NH(C=KH)NH 2 


H 


H 


OH, OH 


5862 


QMS 


H 


H 


(*)-pin 


5863 


OMe 


H 


H 


OH, OH 


5864 


NH(D=NH)H 


H 


H 


OH, OH 
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5665 


NH (C*=NH) H 


H 


it 


v w 


-pin 


5866 


CH2HH2 




n 


/ + } 




5867 


CH2NH2 




n 




OH 


5868 


KH(C=NH)NH 2 


(CH 2 ) COOH 


H 


(+) 


-pin 


5869 


NH(C=-NH)NH 2 


(CH 2 )COOH 


H 


OH, 


OH 


587 0 


CMS 


CH 2 COOMe 


H 


<♦> 


-pin 


5871 


OMa 


CH 2 COOMe 


H 


OH, 


OH 


5872 


HH(C=NH) H 


(CH 2 )Ol4H 


K 


OH, 


OH 


5873 


NH(C=NH)H 


(CH 2 )CM 4 H 


H 


(+) 


-pin 
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Table 58 




Ex 


X 




r" 


y l Y 2 






m»l 








5878 


CH 2 NH 2 


H 


H 


(♦) 


-pin 


5879 


CH 2 NH 2 


H 


H 


OH, 


OH 


5880 


NH(C=NH)NH 2 


H 


H 


(+) 


•pin 


5881 


NH(C=NH)NH 2 


H 


H 


OH, 


OH 


5882 


QMe 


H 


H 


(♦> 


-pin 


5883 


OMe 


H 


H 


OH, 


oh 


5884 


NH(0=NH)H 


H 


H 


OH, 


OH 


5885 


NH(0=NH)H 


H 


H 


(♦) 


-pin 


5886 


CH 2 NH 2 


CH 2 CN 


H 


( + ) 


-nin 


5887 


CH 2 NH 2 


CH 2 CN 


H 


OH, 


OH 


5888 


NH(C=NH)NH 2 


(CH 2 )COOH 


H 


<♦) 


-pin 


5889 


NH(C=NH)NH 2 


(CH 2 )COOH 


H 


OH, 


OH 


5890 


OMe 


CH 2 COOMe 


H 


( + ) 


-pin 


5891 


QMe 


CH 2 COOMG 


H 


OH, 


OH 


5892 


NH(C=NH)H 


(CH 2 )CN 4 H 


H 


OH, 


OH 


5893 


HH(C=NH)H 


(CH 2 )CN 4 H 


H 


< + ) 


-pin 






DS»0 








5894 


CH 2 NH 2 


H 


H 


<*) 


-pin 


5895 


CH 2 NH 2 


H 


H 


OH, 


OH 


5896 


NH (0=NH) NH 2 


H 


H 


( + ) 


-pin 


5897 


NH(C=NH)NH 2 


H 


H 


OH, 


OH 


5898 


OMe 


H 


H 


<♦> 


-pin 


5899 


QMe 


H 


H 


OH, 


OH 


5900 


HH (C=NH) H 


H 


H 


OH, 


OH 
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5901 


NH(C=NH)H 


H 


H 


( + \ 




5902 


CH 2 NH 2 


CH 2 CM 


rr 

H 


\* / 




5903 


CH 2 NH2 


CH 2 CH 






OH 


5904 


KH(C=NH)NH 2 


(CH 2 )COOH 


H 


( + ) 


- • — 

-pxn 


5905 


KH(ONH)NH 2 


(CH 2 )COOH 


H 


OH, 


OH 


5906 


QM6 


CH 2 C0CMe 


H 


{ + ) 


-pin 


5907 


cue 


CH 2 COOMe 


H 


OH, 


OH 


5908 


NH(C=NH)H 


<CH 2 )CM 4 H 


H 


OH, 


OH 


5909 


UH(C=WH)H 


(CH 2 )CH4H 


H 


<*) 


-pin 
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Table 59 




EX 


X 


U 


Y 1 Y 2 


5914 


CH 2 NH 2 


S 


m-1 

<+>-pin 


5915 


NHC (=NH)NH 2 


s 


(♦) -pin 


5916 


SC(=NH)NH 2 


S 


(+) -pin 


5917 


CH 2 KH 2 


S 


OH, OH 


5918 


NHC (=NH) KH 2 


s 


CH, OH 


5919 


SC (=NH) NH 2 


s 


OH, OH 


5920 


CH 2 NH 2 


o 


<+) -pin 


5921 


NHC(=NH)NH 2 


0 


(+) -pin 


5922 


SC(=NH)NH 2 


o 


<+>-pin 


5923 


CH 2 NH 2 


o 


OH, OH 


5924 


NHC («NH) HH 2 


0 


OH, OH 


5925 


SC (=NH)NH 2 


o 


OH, OH 










5926 


CH 2 NH 2 


s 


(♦) -pin 


5927 


NHC (=NH) NH 2 


s 


(♦) -pin 


592B 


SC(=NH)NH 2 


s 


(♦) -pin 


5929 


CH 2 NH 2 " 


s 


OH, OH 


5930 


NHC (=NH) NH 2 


s 


CH, OH 


5931 


SC(=NH)NH 2 


s 


CH, OH 


5932 


CH 2 NH 2 


0 


<*> -pin 


5933 


NHC(=NH)NH 2 


o 


(+) -pin 


5934 


SC <«NH)NH 2 


0 


<+) -pin 


5935 


CH 2 NH 2 


0 


OH, OH 


5936 


NHC (=NH) NH 2 


0 


OH, OH 


5937 


SC (=NH)NH 2 


0 


OH, OH 


CA: 


HRMS CalC . : 


543.2635, 


Found: 543. 



-372- 



WO 96/20689 



PCT/US9S/16248 



Table 60 




EX 


X 


U 

0 


yly2 

ml 


5942 


CH2HH2 


s 


(+)-pin 


5943 


■ ■■■■■ / m mm m \ 

NHC ("NHJ NH2 


s 


(♦) -pin 


5944 


SC («NH) NH 2 


5 


(+) -pin 


5945 


CH 2 NH 2 


s 


OH , OH 


5946 


NHC (=NH;HH2 


s 


f\ti nil 
OH/ OH 


5947 


SC (=NH) NH2 


s 


«tX AO 

OH, OH 


5948 


CH 2 KH2 


0 


l+j -pin 


5949 


NHC (=NH)NH 2 


0 


it; pm 


5950 


SC (^NH) NH2 


0 


1+ J -pm 


5951 


CH 2 NH 2 


0 


utri, un 


5952 


NHC l=x«H; NH 2 . 


0 


nti nw 


5953 


SC (=MH) H«2 


0 

1 


VJri , Un 

n=2 


5954 


CH 2 NH 2 


s 


(+) -pin 


5955 


NHC (=NH)NH 2 


s 


{+) -pin 


5956 


SC(=NH)NH 2 


s 


(+) -pin 


5957 


CH 2 NH 2 


s 


OH, OH 


5958 


NHC(=NH)NH 2 


s 


OH, OH 


5959 


SC(=NH)NH 2 


s 


OH, OH 


5960 


CH 2 NH 2 


0 


(♦)-pin 


5961 


NHC(=NH)NH 2 


0 


(+)-pin 


5962 


SC(=NH)NH 2 


0 


<+>-pin 


5963 


CH 2 NH 2 


0 


OH, OH 


5964 


NHC(=NH)NH 2 


0 


OH, OH 


5965 


SC(=NH)NH 2 


0 


OH, OH 
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Table 61 
Y 1 




EX 


X 


RA 


RC 


R D 


y^,y2 


5970 


NHC(NH)NH 2 


Me 


Eh 


OEHe 


<+> 


-pin 


5971 


NHC(NH)NH 2 


He 


Eh 


CONH2 


(+> 


-pin 


5972 


NHC(NH)NH 2 


He 


Fa 


F 


<+) 


-pin 


5973 


NHC(NH)NH 2 


He 


Eh 




<♦> 


-pin 


5974 


NHC(NH)NH 2 


He 


Eh 


CI 


<+> 


-pin 


5975 


HHC (NH) NH 2 


He 


Fh 


OH 


<+) 


-pin 


597 6 


NHC (NH) NH 2 


He 


4-C6H4C02H 


OMe 


<♦) 


-pin 


5977 


NHC(NH)NH 2 


He 


4-C6H 4 C0 2 H 


CONH2 


(♦) 


-pin 


5978 


NHC<NH)NH 2 


He 


4-C6H4CO2H 


F 


<*> 


-pin 


5979 


NHC(NH)NH 2 


He 


4-C6H4CO2H 


CF3 


(+) 


-pin 


5980 


NHC (NH) NH 2 


He 


4-C6H4CO2H 


CI 


<+> 


-pin 


5981 


NHC (NH)NH 2 


He 


4-C6H4CO2H 


OH 


<♦) 


-pin 


5982 


SC (NH)NH 2 


He 


Eh 


one 


<+> 


-pin 


5983 


SC (NH) NH 2 


He 


Fh 


CCMH2 


<+) 


-pin 


5984 


SC (NH)NH 2 


He 


Eh 


F 


<+> 


-pin 


5985 


SC (NH) NH 2 


He 


Eh 


CF3 


<♦> 


-pin 


5986 


SC (NH)NH 2 


He 


Eh 


CI 


<+> 


-pin 


5987 


SC (NH)NH 2 


He 


Fh 


OH 


<♦> 


-pin 


5988 


SC (NH) NH 2 


He 


4-C6H4CO2H 


OMe 


<+) 


-pin 


5989 


SC (NH)NH 2 


He 


4-C6H4CO2H 


CGNH 2 


<♦) 


-pin 


5990 


SC (NH) NH 2 


He 


4-C6H4CO2H 


F 


<♦) 


-pin 
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5991 


SC(NH)NH 2 


Me 


4-C$H4C0 2 H 


CF3 


( +) -pin 


5992 


SC (NH)NH 2 


Me 


4-C5H4CO2H 


CI 


( +) -pin 


5993 


SC (NH)NH 2 


Me 


4-C5H4CO2H 


OH 


(♦) -pin 


5994 


CH 2 NH 2 


Me 


Ph 


CSSe 


( ♦) -pin 


5995 


CH 2 NH2 


Me 


Ph 


CONH 2 


( ♦) -pin 


5996 


CH2KH2 


Me 


Ph 


P 


(+) -pin 


5997 


CH 2 NH 2 


Me 


Ph 


CF3 


(♦) -pin 


5998 


CH2HH2 


Me 


% 


CI 


( ♦) -pin 


5999 


CH 2 NH 2 


Me 


I*x 


OH 


( +) -pin 


6000 


CH 2 NH 2 


Me 


4-CgH4C02H 


QMe 


( ♦) Pin 


6001 


CH 2 NH 2 


Me 


4-C6H4CO2H 


CONH2 


(♦) -pin 


6002 


CH2NH2 


Me 


4-CgH4C0 2 H 


F 


{ +) -pin 


6003 


CH 2 NH 2 


Me 


4-CgH4C0 2 H 


CF3 


( *) -pin 


6004 


CH 2 NH 2 


Me 


4-CgH4C0 2 H 


Cl 


( +/ -pin 


6005 


C3l2 NH 2 


Me 


4-C5H4CO2H 


OH 


( +) -pin 


6006 


NHC(NH)NH 2 


Me 


Ph 


QMe 


OH, OH 


6007 


NHC (NH)NH 2 


Me 


Ph 


CONH 2 


OH, OH 


6008 


NHC (NH) NH 2 


Me 


Hi 


F 


OH, OH 


6009 


NHC(NH)NH 2 


Me 


Ph 


CF3 


OH, OH 


6010 


NHC(NH)NH 2 


Me 


Ph 


Cl 


OH, OH 


6011 


NHC (NH) NH 2 


Me 


Ph 


OH 


OH, OH 


6012 


NHC (NH) NH 2 


Me 


4-C6H4CO2H 


QMe 


OH, OH 


6013 


NHC (NH) NH 2 


Me 


4-CgH4CC>2 H 


CONH2 


vJH , \Jrt 


6014 


NHC (NH)NH 2 


Me 


4-CgH4C0 2 H 


F 


Url, Uti 


6015 


NHC (NH) NH 2 


Me 


4-C6«4C02 H 


CF3 


Un r Un 


6016 


NHC (NH)NH 2 


Me 


4-CgH4CU 2 *l 


Cl 


Url r un 


6017 


NHC (NH)NH 2 


Me 


4-C5H4CO2H 


OH 


Uri, Un 


6018 


SC(NH)NH 2 


Me 


Ik 


QMe 


OH, Uri 


6019 


SC (NH)NH 2 


Me 


En 


CQNH 2 


OH, OH 


6020 


SC (NH)NH 2 


Me 


Ph 


F 


OH, OH 


6021 


SC(NH)NH 2 


Me 


Eh 


CF3 


OH, OH 


6022 


SC (NH) NH 2 


Me 


Ph 


Cl 


OH, OH 


6023 


SC (NH)NH 2 


Me 


Ph 


OH 


OH, OH 


6024 


SC(NH)NH 2 


Me 


4-C6H4CO2H 


QMe 


OH, OH 


6025 


SC (NH)NH 2 


Me 


4-C 6 H 4 C02H 


CONH 2 


OH, OH 
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6026 


SC (NH) KH2 


Hd 


4-C6M4CO2H 


F 


OH, OH 


6027 


SC (HH) NH2 


Me 


4-C5H4C02H 


CF3 


OH, OH 


6028 


SC (HH) KH2 


He 


4-C5H4C02H 


CI 


OH, OH 


6029 


SC <HH) HH2 


He 


4 -C5H4CO2H 


OH 


OH, OH 


6030 


CH2HH2 


He 


Ph 


OMe 


OH, OH 


6031 


CH2HH2 


He 


Sta- 


CONH2 


OH, OH 


6032 


CH2HH2 


He 


ph 


F 


OH, OH 


6033 


CH2«H2 


He 


Ph 


CF3 


OH, OH 


6034 


CH2HH2 


He 


% 


CI 


OH, OH 


6035 


ah _ fm . 
CH2MH2 


He 


lb 


OH 


OH, OH 


6036 


CH2NH2 


He 


4-C 6 H 4 C02H 


OMe 


OH, OH 


6037 


CH2NH2 


He 


4-C6H4CO2H 


CQNH2 


OH, OH 


6038 


CH 2 HH 2 


He 


4-C 6 H 4 C0 2 H 


F 


OH, OH 


6039 


CH2NH2 


He 


4-CgH 4 C02H 


CF 3 


OH, OH 


6040 


CH2NH2 


He 


4-C6H4CO2H 


CI 


OH, OH 


6041 


CH 2 HH2 


He 


4-C 6 H 4 C0 2 H 


OH 


OH, OH 
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Utility 

The compounds of formula (I) are useful as inliibitors 
of trypsin- like enzymes, notably human thrombin, Factor 
Vila, Factor IXa, Factor Xa, plasma kallikrein and 
5 plasmin. Because of their inhibitory action, these 
compounds are indicated for use in the prevention or 
treatment of physiological reactions catalyzed by the 
aforesaid enzymes such as blood coagulation and 
inflammation. These compounds axe also useful as 

10 anticoagulants for the processing of blood for 

therapeutic or diagnostic purposes or for the production 
of blood products or fragments, since contact of blood 
with the surfaces commonly used for blood collection and 
storage causes activation of coagulation leading to 

15 thrombin formation and clot formation. 

The effectiveness of compounds of the present 
invention as inhibitors of blood coagulation proteases 
was determined using purified human proteases and 
synthetic substrates following procedures similar to 

20 those described in Kettner et al. (1990). 

For these assays, the rate of enzymatic (thrombin, 
Factor Xa, and Factor Vila) hydrolysis of chromogenic 
substrates (S2238 (H-D-Phe-Pip-Arg-pNA) , S2222, and 
S2288, respectively; Kabi Pharmacia, Franklin, OH) was 

25 measured both in the absence and presence of compounds 
of the present invention. Hydrolysis of the substrate 
resulted in the release of pNA, which was monitored 
spectrophotometrically by measuring the, increase in 
absorbance at 405 nM. A decrease in the rate of 

30 absorbance change at 405 nm in the presence of inhibitor 
is indicative of enzyme inhibition. The results of this 
assay are expressed as inhibitory constant, Kj.. 

Thrombin and. Xa determinations were made in 0.10 M 
sodium phosphate buffer, pH 7.5, containing 0.20 M NaCl, 

35 and 0.5 % PEG 8000. Vila determinations were made in 

0.05 M tris buffer, pH 7.6, containing 0.10 M NaCl, 4 mM 
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CaCl2, and 0.1% bovine serum albumin* The Michaelis 
constant, Km, for substrate hydrolysis was determined at 
25 °C using the method of Lineweaver and Burk. 

Values of Ki were determined by allowing 0.2 - 0.5 
5 nM human thrombin or human factor Xa (Enzyme Research 
Laboratories, South Bend, IN) , or 50 nM human factor 
Vila (BiosPacific, Emeryville, CA) react with the 
substrate (0.20 mM - 1 mM) in the presence of inhibitor. 
Reactions were allowed to go for 30 minutes and the 
10 velocities (rate of absorbance change vs time) were 
measured in the time frame of 25-30 minutes. The 
following relationship was used to calculate Ki values. 
v 0 -v s i 



15 v s Ki (1 + S/Km) 

where : 

v 0 is the velocity of the control in the absence of 
inhibitor; 

20 v s is the velocity in the presence of inhibitor; 

I is the concentration of inhibitor; 

Ki is the dissociation constant of the enzyme: 
inhibitor complex; 

S is the concentration of substrate; 
25 Km is the Michaelis constant. 

Using the methodology described above, representative 
compounds of this invention were evaluated and found to 
exhibit a Ki of less 500 iM thereby confirming the 

30 utility of compounds of the invention as effective 

inhibitors of human blood coagulation proteases. The 
results of these assays are summarized in Table 62, 
where +♦+ indicates a Ki < 500 nM; ++ indicates a Ki < 
50,000 nM; and +. indicates a Ki 500,000 < nM; - 

35 indicates inactive. 
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Table 62. Ki values for inhibition of Serine 
Proteases by compounds of the present invention. 



EXAMPLE 


Thrombin 


Factor Xa 


Factor Vila 


1 


+++ 


++ 


NT 


2 


++ + 


+++ 


+++ 


29 


+++ 


NT 


NT 


35 


+++ 


+ ++ 


+ + 


68 


++ 


♦+ 


+ + + 


129 


4- + + 




NT 


199 


+++ 


++ + 


++ + 


203 


++ + 


+ ♦ + 


++ + 


224 


+*+ 


+ + + 




227 


+++ 


♦ + + 




231 


+++ 


+ + + 


+ + 


261 


++ + 


+ + + 


+++ 


262 


+4»+ 


+ + + 




263 


+++ 


+ + + 


+ + + . 


283 


+++ 


+ + + 


+ + 


286 


+++ 


+ + + 


+ + + 


288 


+++ 


NT 


++ + 


298 


+++ 


+++ 


+ + + 


299 


+++ 


+ + + 


+ + + 


302 


+++ 


+ + + 


+ + 


303 


+ + + 


+ + 




304 




++ 




305 


+ + 






468 


+ + 




+ + 


474 


+ + 




++ 


887 


+++ 


NT 


NT 


888 


+++ 


+ + 


++ 


890 


+++ 


+ + 


+ ♦ 


892 


♦++ 


+ + 




898 


++ + 


+ + 


+ + 


905 


++ 






913 


+++ 




++ 
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914 


++ + 


44 


4 + 


917 


4+4 


44 


44 


920 


4+4 


NT 


NT 


921 


+ + + 


44 


44 


923 


+ + + 


44 


44 


931 


+++ 


44 


44 


967 


+44 


+ + 


4++ 


969 


+44 


++ 


++ 


977 


+44 


NT 


NT 


1352 


+ 44 


++ 


NT 


1431 


+ 44 


NT 


NT 


1459 


4-4 


++ 


+ + 


1467 


+ 4 4 


NT 


+ + 


1521 


++ + 


NT 


NT 


1557 


4-44 


NT 


+ + 


2066 


NT 


NT 


NT 


2067 


+++ 


NT 


NT 


2068 


+ + 


4 4 


++ 


2073 


+ "4- + 


44 


4- + 


2074 


4-44 


44 


+ + 


2411 


4>44 


NT 


NT 


2412 


4-44 


44 


++ 


2414 


444 


44 


++ 


2416 


444 


44 


+ 4 


2422 


444 


44 


+ + 


2430 


44 


44 




2439 


444 


44 


+ + 


2440 


444 


44 


+ + 


2443 


+ 44 


44 


+ + 


2446 


444 


44 


44 


2447 


444 


44 


44 


2490 


+ 44 


44 


444 


2491 


444 


444 


44 


2499 


444 


44 


44 


2533 


444 


44 
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2752 


+++ 


NT 


NT 


2780 


♦+ + 


++ 


+ + + 


2781 


++ + 


++ 


♦ + 


2837 


++ 


NT 


NT 


3349 


+♦+ 


+ + 


NT 


3458 


+ + + 




++ 


3465 


+++ 


++ 


++ 


3538 


+++ 


++ 




4064 


++ 


++ 


++ 


4065 


++ 


++ 


++ 


5426 


++ + 


+++ 


NT 


5529 


++ + 




NT 


5551 


NT 


NT 


NT 



The final concentration of thrombin was 4 NIH 
units/mL. The effectiveness of compounds in prolonging 
clotting times is reported as KiTT (nM; level of 
5 inhibitor required to prolong clotting to the time 

observed for 2 NIH units/mL thrombin in the absence of 
inhibitor) . Compounds of the present invention were 
found to have K^TT values in the range of 100 - 6000 nm. 
Generally, these compounds may be administered orally 

10 or parenterally to a host to obtain an anti- throrabogenic 
effect. The dosage of the active compound depends on 
the mammalian species, body weight, age, and mode of 
administration as will be obvious to one skilled in the 
art. In the case of large mammals such as humans, the 

15 compounds may be administered alone or in combination 
with pharmaceutical carriers or diluents at a dose of 
from 0.02 to 15 mg/Kg to obtain the anti-thrombogenic 
effect, and may be given as a single dose or in divided 
doses or as a sustained release formulation. 

20 Pharmaceutical carriers or diluents are well known 

and include sugars, starches and water, which may be 
used to make tablets, capsules, injectable solutions or 
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the like which can serve as suitable dosage forms for 
administration of the compounds of this invention. 
Remington's Pharmaceutical Sciences , A. Osol, is a 
standard reference text which discloses suitable 
5 pharmaceutical carriers and dosage forms. The 
disclosure of this text is hereby incorporated by 
reference for a more complet e teaching of suitable 
dosage forms for administration of the compounds of this 
invention. 
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WHAT IS CLAIMED IS: 

1. A compound of formula: 

r1-Z-CHR 2 -A 

5 (I) 
wherein: 
A is 

a) -BY^-Y 2 , 

b) -C(=0)CF 3 , 
10 c) -C(=0)CHF2, 

d) -C(=0)CH 2 F. 

e) -C(=0)CH2C1, 

f) -C(=0)OR 3 , 

g) -C(=0)NR iS R 16 , 
15 h) -C(=0)R 3 . 

i) -C(=0)COOR 3 , 
j) -Ct-OCt-OJNR^R* 6 , 
k) -C(=0)C(=O)R 3 , 
1 ) - C ( =0) CY 3 Y«COOR 3 , 
20 m) -C(=0)CY 3 Y 4 C(=0)NR 1S R 1€ , 

n) -c(=0)CY 3 Y 4 C(=0)R 3 , 
o) -PO3H2, or 

p) -CHO; 

Y 1 and Y 2 are independently 
25 a) -OH, 

b) -F, 

c) -NR 3 R 4 , or 

d) Ci-C 8 alkoxy; 

Y 1 and Y 2 can be taken together to form: 
30 e) a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and, from 
0-3 heteroatoms which can be N, S, or 0, 
f) a cyclic boron amide where said chain or ring 
contains from 2 to 20 carbon atoms and, from 
35 o-3 heteroatoms which can be N, S, or O, 
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g) a cyclic boron amide -ester where said chain or 
ring contains from 2 to 20 carbon atoms and 
from 0-3 heteroatoms which can be N, S, or 0; 
Y 3 and Y 4 are independently 
5 a) -OH or 

b) -F; 

Z is 

a) - (CH 2 ) m CONR 8 -, 

b) - (CH 2 )mCSNR 8 -, 
10 c) - (CH2)mS02NR8- / 

d) - (CH 2 )niC02-' 

e) - (CH2)mC(S)0-, or 
f> - (CH2)mS0 2 0-; 

R 1 is 

15 a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 

biphenyl substituted with one, two or three 
substituents selected from the group consisting 
of: 

halo (F, CI, Br, I), methylenedioxy, -R 8 , 

20 -NR 8 COR 9 , C2-C6-alkenyl, C 2 - C& - alkynyl , 

- (CH2) w -OR 8 , - (Ci-C6> -perfluoroalkyl, 
-(CH 2 )wCN, -(CH2> W NC, -(CH 2 ) w N0 2 , - (CH 2 )wCF3, 
-(CH 2 ) w S(0) r R 7 , -(CH 2 )wNR 8 R 9 , - (CH 2 )wCOR 8 . 
- (CH 2 )wCHO; - <CH2)wC02R 8 , " (CH 2 ) w CONR 8 R 9 . 

25 - (Ol2)wS02NH- (C1-C5) -alkyl, - (CH 2 ) w S0 2 NH 2 , 

- { CH2 ) w S0 2 NH- CO - ( Ci - C6 ) - alkyl , - (CH 2 ) w S0 2 NH- 
C0 2 - (C1-C6) -allQrl, - (CH 2 ) W NHS02- (Ci-C6) -alkyl, 
- (CH 2 )wNHS02- (C1-C6) -perfluoroalkyl, 
- ( CH2 ) wNHS<>2 -phenyl , - { CH 2 ) w NHS0 2 - 

30 perfluorophenyl, - (CH2)wCN4H, -0(CH2)wCN# 

-NH(CH 2 )wCN, -S(CH 2 )wCN, - (CH2) W KH-C0- (Ci-C 6 - 
alkyl ) , - ( CH2 ) W NH- CO - ( Ci - Cg - per f luoroalkyl ) , 
- (CH2) w NH-CO- (phenyl) , - (CH2)wNH-C02- (Ci-Cg- 
alkyl), - (CH 2 ) W NH-C02- (C1-C6- perfluoroalkyl) , 

35 - (CH2)w»H-C02- (phenyl) , -0 (C=0) - (Ci-Cs-alkyl) , 
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b) heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted: 
ij ouinolinyl, 
5 ii) isoquinolinyl, 

iii) benzopyranyl, 

iv) benzothiophenyl, 

v) benzofuranyl, 

vi) 5,6,7,8-tetrahydroquinolinyl, 

10 vii) 5,6,7,8- tetrahydroisoquinolinyl , 

and wherein the substituents are members selected 
from the group consisting of halo (F, Cl, Br, I) , 
-CN, Ci-Cio-alkyl, C3-C8-cycloalkyl, C 2 -Cio- 
15 alkenyl, C 2 -Cio-alkynyl f R 8 , -OR 8 , -N0 2 , -CF 3 , 

-s(o) r R 7 , -nr 8 r 9 , -COR 8 , -C0 2 R 8 ' -conhr 8 , nr 8 cor 9 , 

NR 8 C0 2 R 9 , 



20 




e) 

O 
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wherein J is N or C and K, L, M and Q are 
independently selected at each occurrence from 
the group consisting of N, CR 13 , S or 0, 
provided that: 

i) there may be only one S or 0 present in 
the ring at a time; 

ii) there may only be 1-2 N present when 
there is an 0 or S present; 

iii) there may be only 1-4 N present; 




wherein W, R, T, U and V are selected from the 
group consisting of: CR 13 or N, provided that 
there be no less than 1 and no more than 3 N 
present; 



h) 

M L 




is as defined above; 

i) 
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10 



U V p« I 

" wherein 

is as defined above; 

j) 



V // N 



R 20 

wherein G is O, S, or NP, where P is an amine 
protecting group selected from the group 
consisting of : -R 3 , -C(=0)R 3 , -SO2R 3 , 
-C(=0)OR 3 ); 



k) 



R 208 




s 



R 20 

wherein G is 0, S, or NP, where P is an amine 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -S0 2 R 3 , 
-C<=0)OR 3 ); 

15 R 2 is 

a) - (C1-C12 alkyl) -X, 

b) -(C2-C12 alkenyl)-x, or 
c) 



-387- 



WO 96/20689 



PCT/US95/16248 



I 




X is 





a) 


halogen (F, CI, Br, I) , 




b) 


-CN f 


5 


c) 


-N0 2 , 




d) 


-CF 3 , 




e) 


-S(0) r Rl4, 




f) 


-NHR 14 




g) 


-NHS (0) r R^ 4 , 


10 


h) 


-NHC(NH) H, 




i) 


-NHC (NH) NHOH, 




j) 


-NHC(NH)NHCN, 




k) 


-NHC(NH)NHR 14 , 




1) 


-NHC(NH) NHCOR 14 , 


15 


m) 


-C<NH)NHR 14 , 




n) 


-C(NH) NHCOR 14 , 




o) 


-C(0)NHR 14 , 




P) 


-C(0)NHC(0)R 14 , 




Q) 


-C(0)0R 14 , 


20 


r) 


-OR^ 4 , 




s) 


-0C(0)R 14 , 




t) 


-0C<0)0R 14 , 




u) 


-OC(0)NHR 14 , 




v) 


-0C(0)NHC(0)R 14 , 


25 


w) 


-SC(=NH)NHR 14 , or 




x) 


• SC (=NH) NHC (=0) R 14 ; 




R 3 is 






a) 


hydrogen, 




b) 


Ci-C 8 alkyl, 


30 


c) 


- (C1-C4 alkyl) -aryl, 




d) 


G5-C7 cycloalkyl, or 
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10 



15 



20 



25 



e) phenyl; 

R 4 is 

a) hydrogen, 

b) Cx-Ce alkyl, 

c) - (Ci-C 4 alkyl) -aryl, 

d) C5-C7 cycloalkyl, 

e) phenyl, or 

f) phenylsulf onyl ; 

r5 and r6 are hydrogen or when taken together form a six 
membered aromatic ring optionally substituted with 
one, two or three substituents selected from the 
group consisting of halo (F, CI, Br, I), -CN, Ci~ 
Cio-alkyl, C3-C8- cycloalkyl, C 2 -Ci<)-alkenyl, C2-C10- 
alkynyl, -OR*, -N0 2 , -CF3, -S(0) r R 7 , -NR 8 R 9 , -COR 8 , 
-C0 2 R 8 ' -C0NR 8 R 9 ' phenyl, benzyl, phenylethyl; 

R 7 is 

a) phenyl , 

b) Ci-Cg-alkyl, 

c) Ci-C4-alkoxy, 

d) -CF3, or 

e) benzyl ; 

R 8 and R 9 are independently 
a) H, 
b) 



c) C3-C7 cycloalkyl, 

d) Ci-Cs-alkyI, or 
R 11 is 

a) halo (F, CI, Br, I) , 

b) -CN, 

c) Ci-Cicr allcyl, 

d) C3 - C8 - cycloalkyl , 

e) C2-Cio-alkenyl, 
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f) C2-Cio-alkynyl, 

g) -OR 8 , 

h) -N02. 

i) -CF3, 

5 j) -S(0) r R 7 , 

k) -NR 8 R 9 , 
m) -CO2R 8 , 
1) -COR 9 , 
n) -C0NR 8 R 9 , or 
10 o) H 

R 12 is 

H, C1-C4 alkyl, phenyl, benzyl, -COR 7 , or 
-S(0) r R 7 ; 

Rl3 is 

15 H, halogen (P, CI, Br, I), (Ci-Cg) alkyl, (Cj.- 

Cg) -perf luoroalkyl, -(CH2>r" D » C3-C8 cycloalkyl, 
C2-C6-alkenyl, C2-C6-alkynyl, methyl enedioxy, 
"(CH2)w-OR 8 , -(CH2) W NC, - (CH2) W CN, - (CH2> W N02, 
-(CH2) W CF3, - <CH2) w S(0) r R 7 , - (CH2) W NR 8 R 9 , 

20 -{CH2)wCOR 8 , - (CH2) W C02R 8 , - ( CH2 ) wCONR 8 R 9 , 

- (CH2) W S02NH- (Ci-C6> -alkyl, - <CH2) W S02NH2, 
- (CH2)wS02NH-CO- (C1-C6) -alkyl, - (CH2)wS02NH-C02" 
(C1-C6) -alkyl, - (CH2) W S02NH, - (CH2) W NHS02" (Ci- 
C6) -alkyl, - (CH2) W NHS02- (C1-C6) -perf luoroalkyl, 

25 - ( CH2 ) wNHS02 -phenyl , - (CH2 ) W NHS02 - 

perf luorophenyl, -(CH2)wCN4H, -0(C=0) - (Ci-Cs- 
alkyl), -0(CH2) W CN, -NH(CH2) W CN, -S(CH2) W CN, 
- (CH2) W NH-CO- (Ci-C6-alkyl) , - (CH2) W NH-C0- (C1-C6- 
perf luoroalkyl) , - (CH2)wNH -CO- (phenyl) , 

30 - (CH2) W NH-C02- (Ci-C6-alkyl) , - (CH2) wNH"*C02* (Ci* 

C6 - perf luoroalkyl ) , - ( CH2 ) wNH - CO2 - ( phenyl ) , 
- (CH2)uPhenyl wherein the phenyl contains 0-3 
substituents selected from R 18 , -S- (CH2)\iPhenyl 
wherein the phenyl contains 0-3 substituents 

35 selected from R 18 , or. -O- (CH2)uP nen y 1 wherein 
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the phenyl contains 0-3 substituents selected 
from R 18 ; 

R 14 is 

a) -H, 
5 b) -CF 3 

c) -C1-C4 alkyl, 

d) - (CH2)g-aryl, wherein aryl is phenyl, biphenyl, 
naphthyl, or fluorenyl ^substituted or substituted 
with one to three substituents selected from the 

iO group consisting of: 

halogen <F, CI. Br, I), 
-CF 3 , 

- (C1-C4 alkyl) , 

- (CH2)xR 15 ' 
15 - (CH2)xCO(CH 2 )yR 15 , 

- <CH2)xC(0)0{CH2)yR 15 , 

- (CM 2 )xC(0)Nt(CH2}yR 15 ] I(CH 2 )yR 16 ] . 
-methylenedioxy, 

- (C1-C4 alkoxy) , 
20 - (CH 2 >xO<CH2)yR 1S , 

- (CH2'xOCO(CH2)yR 15 , 

- (CH 2 )xOC(0)0{C3l2)y Rl5 ' 

- <CH2)xOC(0)N[(CH2)yR 15 ] [(CH 2 )yR 16 ] , 

- <CH2)xOC(0)N[(CH2)yR 15 ] [CO (CH 2 ) yR 16 l . 

25 - (C2i2)xS<0)r( CH 2>y Rl5 ' 

- (CH 2 )xS(0) r (CH2)yC0R 15 , 

- <CH 2 )xS(O) r (CH 2 )yC(0>0R 15 , 
-(CH2)xS(0) r Nt(CH2)yR 15 i t(CH 2 >y Rl6 J 

- (CH2)xNt(CH 2 )yR 15 ] [(CH 2 )yR 16 ]» 
30 - (CH 2 )xN[(CH2)yR 15 ] [C0(CH 2 )yR 16 ] , 

-<CH2)xNl(CH2>yR 15 ] [C (0) 0 (CH 2 ) yR 16 l . 

- (CH 2 ) X N t (CH 2 ) yR 15 l C0N( (CH 2 ) yR 1S H (CH 2 ) yR 16 l , 

-<CH2>xN[<CH2>yR 15 )C0N[(CH2)yR 15 ] " 
(CO(CH2)yR 16 ] , 
35 -<CH2)xN[(CH2>yR 15 ] tS(0) r (CH 2 )yR 16 ] 7 

r15 r16 are independently 
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a) hydrogen, 

b) Cx-Ce alkyl, 

c) -(C1-C4 alkyl) -aryl, where aryl is defined 

above, 

5 d) C5-C7 cycloalkyl, 

e) phenyl, substituted by 0-3 R 18 , 

f) benzyl, substituted by 0-3 R 18 , or 

g) - (C1-C4 alkoxy) ; 

R 15 and R 16 can be taken together to form a ring: 

10 

•2-N W 



R 18 and R 19 are independently 

H, halo (F, CI, Br, I), Ci-C8-alkyl, C3-C8 
cycloalkyl, C2-C6*alkenyl, C2-C6-alkynyl, 
15 -(CH2)w-OR 8 , - (CH2) W CN, - (CH2)wNC, - (CH2) W N02, 

-(CH 2 ) W CF 3 , - (CH 2 ) w S<0)rR 7 , - (CH2>wNR 8 R 9 . 
-(Ol2)wCOR 8 , - (CH2)wC0 2 R 8 . - ( CH 2 ) wCONR 8 R 9 , 
- (CH 2 )wS0 2 NH- (Ci-C 6 ) -alkyl, - (CH2)wS02NH 2 , 

- (CH 2 )wS02NH-CO- (C1-C6) -alkyl, - <CH2)wS02NH- 
20 CO2- (C1-C6) -alkyl, - (CH2)wS02NH- (CH2) W NHS02- 

(Ci-C 6 ) -alkyl, - {CH 2 ) w NHS0 2 - (Ci-C 6 ) - 
perf luoroalkyl , - ( CH2 ) W NHSP2 " phenyl , 

- ( CH2 ) wNHS02 - perf luorophenyl , - ( CH2 ) WCN4H , 
-0(C=0) - (Cl-C5-alkyl) , -0(CH2)wCN, -NH(CH2) W CN, 

25 -S(CH2)wCN, - (CH2)wNH-C0- (C1-C6 -alkyl) , 

- (CH2)wNH-CO- (C1-C6- perf luoroalkyl) , - (CH2) W NH- 
CO- (Ci-C6-Phenyl) , - (CH2) W NH-C02- (Ci-Cs-alkyl) , 
- (CH2)wNH-C02- (Ci-Cg -phenyl) , or -0(C=0) phenyl; 

R18 and R19 can be taken together to form a 
30 methyl enedioxy group; 

R 20 and R20a ax e independently: 

(C1-C8) alkyl, - (CH2)uPkenyl wherein the phenyl 
contains 0-3 substituents selected from R 18 , 
( Ci - C6 ) - perf luoroalkyl , or - ( CH2 ) r * D ; 
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m is 0 to 6; 
n is 1 to 2; 
p is 0 to 2; 
q is 0 to 4. 
5 r is 0 to 2; 
s is 0 to 3; 
t is 1 to 5; 
u is 0 to 5; 
v is 0. to 5; 
10 w is 0 to 5; 
x is 0 to 6; 
y is 0 to 6; 

D is fur-2-yl, fur-3-yl, thiophen-2-yl, thiophen-3-yl, 
oxazol-2-yl, oxazol-4-yl, thiazol-2-yl, thiazol-4- 
15 yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, 

pyrid-2-yl, pyrid-4-yl, pyridazin-3-yl, pyridazin- 
4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrazin-2-yl, 
or tetrazolyl; 
E is -CO- , -SO2- » -CH2- or a single bond, 

20 F is -CO-; 
W is 

a) -O- , 

b) -S(0) r -, 
C) -NR 4 -, 

25 d) -NC(=0)R 3 -, 

e) a bond, or 

f) -(CH 2 >n-; 

or prodrugs or pharmaceutical^ acceptable salts 
thereof. 

30 

2. A compound of Claim 1 wherein: 
Z is 

a) - (CH2)mCONR8-, 

b) - (CH 2 )mCSNR 8 -, 
35 C) - <CH2)mS02NR 8 -, 

R 1 is 
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a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents selected from the group consisting 
of: 

5 halo (F, CI, Br, I), methyl enedioxy, -R 8 , 

-NR 8 C0R 9 , C2-C6-alkenyl, C2-C6~alkynyl, 
• (C3l2)w-OR 8 , - (C1-C6) - per f luoroalkyl, 
-(CM2)wCN, -(CH2)wNC, -<CH2)wN0 2 , -(CH 2 )wCF3, 
MCH2)wS{0) r R 7 . - (CH 2 )wWR 8 R 9 * -<CH 2 )wC0R 8 , 

10 - (CH2)wC02R 8 , - (CH2)wCONR 8 R 9 . - (CH2) wS02NH- (Cj.- 

Cs)-alkyl, - (CH2)wS02NH2, - (CH2) w S02NH-CO- (Ci- 
CS) -alkyl, - {CH2) WSO2NH-CO2- (C1-C6) -alkyl f 
- (CH2)wNHS02- (C1-C6) -alkyl, - (CH2) wNHS02" (Cj.- 
C6 ) • per f luoroalkyl , - ( CH2 ) W NHS02 - phenyl , 

15 - < CH2 ) W NHS02 - per f luoropheny 1 , - ( CH2 ) WCN4H , 

-0(CH2)wCN, -NH(CH2)wCN, -S(CH2)wCN, -(CH2)wNH- 

CO- (Ci-C6-alkyl) , - (CH 2 )wNH-CO- (C1-C6- 

per f luoroalkyl) , - (CH2) wNH-CO- (phenyl) , 

- (CH2)wNH-C02- (Ci-C6-alkyl) , - ( CH2 ) wNH - CO2 - (Ci- 

20 Cg -perf luoroalkyl) , or - (CH2) W NH-C02- (phenyl) , - 

0 (C=0- (C1-C5 alkyl); 

b) heteroaryl, wherein heteroaryl is an 
unsubstituted, monosubstituted or disubstituted: 
i) quinolinyl, 

25 ii) isoQUinolinyl, 

iii) benzopyranyl , 

iv) benzothiophenyl , 

v) benzofuranyl, 

vi ) 5,6,7,8- tetrahydroquinolinyl , 

30 vii) 5,6,7,8-tetrahydroisoquinolinyl, 

and wherein the substituents are selected from the 
group consisting of halo (F, CI, Br, I), -CN, Ci- 
Cio-alkyl, C3-C8-cycloalkyl, C2-Cio-alkenyl, C2- 
35 Cio-alkynyl, R 8 , -OR 8 , -NO2, -CF3, -S(0) r R 7 , 

•NR 8 R 9 , -COR 8 , -CO2R 8 ' -C0NR 8 H, NR 8 COR 9 , NR 8 C0 2 R 9 ; 
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f) wherein the ring 




represented by -J-K-L-M-Q- is a group 





selected 


from: 


10 


l) 


-N-C(R 13 )=C(R 13 )-C(R 13 )=C(R 13 ) - 




2) 


-N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 




3) 


-N-C(R 13 )=C(R 13 )-N=C(R 13 ) -, 




4) 


-N-C(R 13 )=N-C (R 13 )=N- , 




■ 5) 


-N-C (R 13 ) »C (R 13 ) -N=N- 


15 


6) 


-N-C(R 13 )=N-N=N-, 




7) 


-N-N=C(R 13 ) -N=N- , 




8} 


=C-0-C(R 13 )=N-C(R 13 )=, 




9) 


-C=C(R 13 ) -0-C(R 13 )=N-, 




10) 


=C-0-C(R 13 )=C(R 13 ) -N=, 


20 


11) 


-C=C(R 13 ) -C(R 13 )=N-0-, 




.12) 


=C-C(R 13 )=C(R 13 )-0-N=, 




13) 


-C=C<R 13 ) -0-N=C(R 13 ) 




14) 


=C-S-C(R 13 )=N-C(R 13 )=, 
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15) -C=C(R 13 )-S-C(R 13 )=N-, 

16) =C-S-C(R 13 )=C(R 13 ) -N=, 

17) -C=N-S-N=C(R 13 ) -, 

18) -C=N-S-C(R 13 )=N- , 
5 19) =C-S-N=C(R 13 ) -N=, 

20) =C-S-C(R 13 )=C(R 13 ) -C(R 13 )=, 

21) -C=C(R 13 ) -S-C(R 13 )=C(R 13 ) -, 

22) =C-0-C(R 13 )=C(R 13 ) -C(R* 3 )=, or 

23 ) - C=C (R 13 ) -O- C (R 13 ) =C (R 13 ) - ; 
10 g) wherein the ring 



' represented by -C-W-R-T-U-V- is a group 

selected from: 

1) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=C(R 13 ) -. 

2) -C=C(R 13 ) -N^C(R 13 ) -C(R 13 )=C(R 13 ) -, 
15 3) -C=C(R 13 ) -C(R 13 )=N-C(R 13 )=C(R 13 ) 

4) -C=N-N«C(R 13 ) -C(R 13 )=C(R 13 ) -, 

5) -OC(R 13 ) -N=N-C(R 13 )=C(R 13 ) -, 

6) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 

7) -C=N-C(R 13 )=C(R 13 ) -N=C(R 13 ) -. 
20 8) -C=N-C(R 13 )=N-C(R 13 )=C(R 13 ) -, 

9) -C=C(R 13 ) -N=C(R 13 ) -N^=C(R 13 ) 

10) -C=N-C(R 13 )=N-N=C(R 13 ) - , 

11) -C=N-C(R 13 )=C(R 13 ) -N=N- , or 

12) -C=C(R 13 ) -N=C(R 13 ) -N=N-; 

25 h) 

R 1S 



,19 

wherein 
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is as defined above; 




R — W 



U V 



(CH2) U 



R 1 - 8 




R 19 



wherein 



is as defined above; 




5 j) 



10 k) 



15 R 1 * is 



wherein 6 is O, S, or NP (where P is an amine 
protecting group selected from the group 
consisting of: -R 3 . -C(=0)R 3 , -SO2R 3 , -C(=0)OR 3 ; 



wherein G is O, S, or NP (where P is an amine 
protecting group selected from the group 
consisting of: -R 3 . -C(=0)R 3 , -S0 2 R 3 , -C(=0)0R 3 ; 

-H, 
-CF 3 

-C1-C4 alkyl, 

- (CT 2 )q-aryl, wherein aryi is phenyl, biphenyl, 
>hthyl, or fluorenyl unsubstituted or substituted 
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with one to three substituents selected from the 
group consisting of: 

halogen (F, CI, Br, I) , 

-CF 3 , 

5 - (C1-C4 alkyl) , 

- me thylenedioxy , 
- {C1-C4 alkoxy) , 

-(CH 2 ) x N[(CH2)yR 15 ] E(CH 2 )yR 16 ]; 
and all other required substituents of formula (I) are 
10 as defined in Claim 1. 

3. A compound of Claim 2 wherein 
A is 





a) 




15 


b) 


-C0=O)CF 3 , 




c) 


-C(=0) CHF2, 




d) 


-C(=0) CH2F, 




e) 


-C(=0)CH 2 C1, 




f) 


-C(=0)OR 3 , 


20 


g> 


-C(=0)NR 15 R 16 , 




h) 


-C(=0)R 3 , 




i) 


-C(=0)COOR 3 , 




j) 


- C (=0) C (=0) NR 1S R 1S , 




k) 


-C(=0)C(=0)R 3 , 


25 


1) 


-CH0; 



Y 1 and Y 2 are independently 

a) -OH, or 

b) Ci - C 8 alkoxy; 



Y 1 and Y 2 can be taken together to form 
30 a cyclic boron ester where said chain or ring 

contains from 2 to 20 caxbon atoms and from 0- 
3 heteroatoms which can be N, S, or 0, 

Z is 

a) - (CH 2 ) m C0NRS-, 
35 b) - <CH2>mCSNR 8 -, or 
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c) -(CH2)mS02NR 8 -; 
is 

a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents independently selected at each 
occurrence from the group consisting of: 

halo (F, CI, Br, I), methylenedioxy, -R 8 , 
-NR 8 COR 9 , C2-C6-alkenyl, C2-C6-alkynyl, 
- (CH 2 ) w -OR 8 , - (C1-C6) -perfluoroalkyl, 
-{CH 2 )wCN, -(CH 2 )wNC, -(CH 2 )wN02, - (CH 2 )wCF 3 , 
- (CH 2 )wS(0) r R 7 f - (CH2)wNR 8 R 9 , - (CH2)wCOR 8 , 
- (CH 2 )wC0 2 R 8 , - (CH2)wCONR 8 R 9 . - (CH 2 ) W S02NH- (Cj.- 
C6)-alkyl, - (CH2) wS0 2 NH 2 , - (CH2) w S0 2 NH-CO- (Ci- 
C6) -alkyl, - (CH2>wS0 2 NH-C02- (C1-C6) -alkyl, 
- (CH2)wS0 2 NH-, - (CH2)wNHS02- (C1-C6) -alkyl, 
- (CH2)wNHS0 2 - (Ci-C6> -perfluoroalkyl, 
- ( CH2 ) w NHS0 2 - phenyl , - ( CH2 ) W NHS02 " 
perfluorophenyl, - (CH2)wCN4H, -0(CH2) W CN, 
-NH(CH 2 )wCM, -S(CH 2 )wCN, - (CH 2 )wNH-CO- (C1-C6- 
alkyl) , - (CH2)wNH-C0- (C1-C6 -perfluoroalkyl) , 
- (CH 2 )wNH-CO- (phenyl) , - (CH2) W NH-C02- (Ci-C 6 - 
alkyl) , - (CH2)wNH-C0 2 - (C1-C6- perfluoroalkyl) , 
or - (CH2)wNH-C02- (Phenyl) , -0 (C=0) -C1-C5- 
alkyl) ; 

b) heteroaryl, wherein heteroaryl is an 
unsubstituted, monosubstituted or disubstituted: 

i) quinolinyl, 

ii ) isoguinol inyl , 

iii) benzopyranyl , 

iv) benzothiophenyl, 

v) benzof uranyl , 

vi) 5, 6,7, 8-tetrahydroquinolinyl, 

vii) 5,6,7,8- tetrahydroisoquinolinyl , 
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wherein the substituents are members selected 
from the group consisting of: halo (F, CI, Br, 
I), -CN, Ci-Cio-alkyl, C3-C8-cycloalkyl, C2- 
Cxo-alkenyl, C2-Cio-alkynyl, R 8 , -OR 8 , -NO2, 
-CF 3 , -S(0) r R 7 . -NR 8 R9, -COR 8 , -C0 2 R 8 ' -C0NR 8 H, 
NR 8 COR 9 , NR 8 C02R 9 ; 



C) 



(CH2) t 
R 8 R9 



d) 



10 

e) 




M- 



wherein the ring represented by -J-K-L-M-Q- is a 
group selected from: 
15 1) -N-C(R 13 )«C(R 13 ) -C(R 13 )=C(R 13 ) -, 

2) -N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 

3) -N-C(R 13 )=C(R 13 ) -N=C<R 13 ) -, 

4) -N-C(R 13 )=N-C(R 13 )=N-, 

5) -N-C(R 13 )=C(R 13 ) -N=N- 
20 6) -N-C(R 13 )=N-N=N-, 

7) -N-N=C(R 13 ) -N=N-, 

8) =C-0-C(R 13 )=N-C(R 13 )=, 

9) -C=C(R 13 ) -0-C(R 13 )=N-, 

10) =C-0-C(R 13 J«C(R 13 ) -N=, 
25 11) -C=C(R 13 ) -C(R 13 )=N-0-, 
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10 



15 



20 



12) =C-C(R 13 )=C(R 13 ) -0-H-, 

13) -C=C(R 13 ) -0-N=C(R 13 ) - , 

14) =C-S-C(R 13 )=N-C(R 13 )=, 

15) -C=C(R 13 ) -S-C(R 13 )=N-, 

16) =C-S-C(R 13 )=C(R 13 ) "N=, 

17) =C-S-C(R 13 )=C(R 13 )-C(R 13 )=, 

18) -C=C(R 13 )-S-C(R 13 )=C(R 13 )-, 

19) =C-0-C(R 13 )=C(R 13 ) -C(R 13 )=. or 

20) -C=C(R 13 )-0-C(R 13 )=C(R 13 )-; 



wherein the ring represented by -C-W-R-T-U-V- is a 
group selected from: 

1) -C=N-C(R 13 )=C(R 13 )-C(R 13 )=C(R 13 )-, 

2) -C=C(R 13 )-N=C(R 13 )-C(R 13 )=C(Rl 3 )-, 

3) -C=C(R 13 )-C(R 13 )=N-C(R 13 )=C(R 13 ) 

4) -C=N-N=C(R 13 ) -C(R 13 )=C(R 13 ) 

5) -C=C(R 13 ) -N=N-C(R 13 )=C(R 13 ) 

6) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 

7) -C=N-C(R 13 )=C(R 13 )-N=C(R 13 ) 

8) -C=N-C(R 13 )=N-C(R 13 )=C(R 13 ) 

9) -C=C(R 13 ) -N=C(R 13 ) -N=C(R 13 ) 

10) -C=N-C(R 13 )=N-N=C(R 13 ) -, 

11) -C=N-C(R 13 )=C(R 13 ) -N=N-, or 

12) -C=C(R 13 ) -N=C(R 13 ) -N=N-; 
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K 



/ 



Q - •„« 

is as defined above; 



wherein 



h) 



\Or (CH H^H- V 



u-v - .„,. 

is as defined above; or 

i) 

I 



wherein 



O N 



R 20 

wherein 6 is 0, s, or HP (where P is an amine 
protecting group selected from the group 
10 consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , 

-C(=0)0R 3 ); 

R 2 is 

a) - (C1-C12 alkyl) -X, 

b) -(C2-C12 alkenyl)-X, or 
15 c) 



-402- 



WO 96/20689 



PCT/US95/16248 



I 




X is 

a) halogen (F, CI, Br, I), 

b) -CN, 
5 c) -N0 2 , 

d) -CF 3 , 

e) -NHR 14 

f) -NHS(0) r R 14 , 

g) -NHC (NH) H, 

10 h) -NHC (NH) NHOH, 

i) -KHC(NH)NHCN, 

j) -NHC (NH) NHR 14 , 

k) -NHC(NH) NHCOR 14 , 

1) -C(NH)NHR 14 , 

15 m) -C(NH) NHCOR 14 , 

n) -C(0)NHR 14 , 

o) -C(0)NHC(0)R 14 , 

p) -C(0)OR 14 , 

q) -OR 14 , 

20 D -OC(0)R 14 , 

S) -OC(0)OR 14 , 

t) -OC(0)NHR 14 , 

u) -OC(0)NHC(0)R 14 , 

v) -SC(=NH)NHR 14 , or 

25 w) -SC(=NH)NHC(=0)R 14 ; 

R 13 is 

H, halogen (F, CI, Br, I), (Ci-C 6 ) alkyl, 
-(CH2)r" D .' methylenedioxy, -(CH2)w-O r8 « 

30 -(CH2) W NC, -(CH2)wCN, - (CH2) W N02, 

-(CH 2 )wS(0) r R 7 » - (CH 2 ) W NR 8 R 9 , -(CH2>wCOR 8 , 
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- (CH2) W C02R 8 , - (CH2)wCONR 8 R 9 , - (CH2) w S0 2 NH- (Ci- 
C 5 ) -allcyl, - (C»2)wS02NH2, - (CH2) w S0 2 NH-CO- (Ci- 
C6) -allcyl, - (CH2) WSO2NH-CO2* (C1-C6) -allcyl, 

- (CH2) W NHS0 2 - (C1-C6) -alkyl, - (CH2) W NHS02" (Cj,- 
5 C6 ) - perf luoroalkyl , - ( CH 2 ) W NHS02 - phenyl , 

- ( CH2 ) W NHS02 - perf luorophenyl , - ( CH2 ) WCN4H , 
-0(C=0)-(Ci-C 5 -alkyl), -0(CH 2 )wCN, -NH(CH 2 )wCN, 
-S(CH2)wCN» " (CH2)wNH-CO- (Ci-C6-alJcyl) , 

- (CM2)wNH-CO- (C1-C6- perf luoroalkyl) , - (CH2)wNH- 
10 CO- (Ci-C6-pnenyl) . - (CH2) W NH"C02- (C1-C6 - allcyl ) , 

- (Oi2)wNH-C02- (Ci-C6-phenyl) , - ( CH2 ) uPhenyl 

wherein the phenyl contains 0-3 substituents 
selected from R 18 . or -0(C=0) phenyl wherein the 
phenyl contains 0-3 substituents selected from 
15 Rl8; 

Rl« is 

a) -H, 

b) -CF 3 

20 c) -C1-C4 allcyl, 

d) - (CH 2 )q-aryl, wherein aryl is phenyl, biphenyl, 

naphthyl, or fluorenyl unsubstituted or substituted 
with one to three substituents selected from the 
group consisting of: 
25 halogen <F, CI, Br, I), 

-CF 3 , 

- (C1-C4 allcyl) , 
-methylenedioxy, 
-(C1-C4 alkoxy) , or 
30 - (CH 2 )xN[(CH 2 )yR 15 ] t (CH 2 )yR 16 ] ; 

R 18 and R 19 are independently 

H, halo (F, CI, Br, I), Ci-C6-alkyl, - <CH2>w- 
OR 8 , -{CH 2 )wCN, -(CH2) W NC, - (CH2)wN02» 
35 - (CH2) W S(0) r R 7 » - (CH2) W NR 8 R 9 , - (CH 2 )wCOR 8 , 

- <CH2)wC02R 8 , (CH 2 )wCONR 8 R 9 , - (CH 2 )wS0 2 NH- (Ci- 
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C5) -alkyl, - (CH2)wS02NH2, • (CH2) wS02NH-C0- <Ci- 
C6) -alkyl, - (CH2) W S02NH-C02- (C1-C6) -alkyl, 
- (CH2)wNHS02- (Cl"C6> -alkyl, - (CH2)wHHS02- (Cj.- 
C6>-perf luoroalkyl, - (CH2)wNHS02 -phenyl, 
5 - (CH2)wNHS02"Perfluorophenyl, -(CH2)wCN4H, 

-0{C=0) - (Cl-C5-alkyl) , -0(CH2)wCN, -NH(CH2) W CN> 
-S(CH2)wCH, - (CH2)wNH-C0- (Ci-Ce-alkyl) , 
- (CH2) wNH-CO- ( Ci - C6 - perf luoroalkyl ) , - (CH2) W NH- 
CO- (C1-C6 -phenyl) , - (CH2)wNH-C02- (Cl-C6-alkyl) , 
10 - (CH2)wi^H-C02- (Ci-C6-Phenyl) , or - 0(C=O) phenyl ; 

R18 and R19 can be taken together to form a 

methylenedioxy group; 
r20 an( j R20a are independently 

( Ci - C8 ) alkyl , - ( CH2 ) uPhenyl wherein the phenyl 
15 contains 0-3 substituents selected from R 18 , 

(C1-C6) -perf luoroalkyl, or -(CH2)r"D; 
D is fur-2-yl, fur-3-yl, thiophen-2-yl, thiophen-3-yl, 
oxazol-2-yl, oxazol-4-yl, thiazol-2-yl, thiazol-4- 
yl, pyrid-2-yl, pyrid-4-yl, pyrimidin-2-yl, or 
20 pyrimidin-4-yl; 
W is 

a) -0-, 

b) -NR 4 -, 

c) a bond, or 
25 d) -(CH 2 )n-; 

and all other required substituents of formula (I) are 
as in claim 2. 

30 4. A compound of Claim 3 wherein: 
A is -BY^-Y 2 ; 
Y 1 and Y 2 are -OH; 

Y 1 and Y 2 can be taken together to form a cyclic boron 
ester where said chain or ring contains from 2 to 
35 20 carbon atoms and, from 0-3 heteroatoms which can 

be N, S, or O, 
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Z is - (CH2)niC0NR8-; 
R 1 is 

a) - (CH2>p-axyl. wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 

5 substituents selected from the group consisting 

of: 

halo (F, CI, Br, I), methyl enedioxy, -R 8 , 
-NR 8 COR 9 , C2-Cg-alkenyl, C2-C6-alkynyl, 
- (CH2)w-OR 8 , - (C1-C6) -perf luoroalkyl, 

10 -(CH 2 )wCN, -(CH2)wNC, - (CH2) W N02, -(CH2)wCF3, 

-(CH 2 )wS(0)rR 7 , -<CH2)wMR 8 R 9 , -(CH2)wC0R 8 , 
- ( CH2 ) W C02R 8 , - ( CH2 ) wCONR 8 R 9 . - ( CH2 ) w S0 2 NH- ( Ci - 
C6)-alkyl, - (CH2) W S02NH2, - (CH2) wS02NH-C0- (Ci* 
C6) -alkyl, - (CH2>wS02NH-C02- (C1-C6) -alkyl, 

15 - (CH2)wNHS02- (C1-C6) -allQrl, - ( CH2 ) W NHS02 - ( Ci - 

C6 ) - per f luoroalkyl , - ( CH2 ) wNHS02 - phenyl , 
- < CH2 ) wNHS02 - per f luorophenyl , - ( CH2 ) WCN4H , 
-0(CH2) W CN, -NH(CH2)wCN, -S(CH2)wCN, - (CH2)wNH- 
CO- (Ci-C6-alkyl) , - (CH2) W NH-C0- (C1-C6- 

20 perf luoroalkyl) , - (CH2) w NH-C0- (Ci-Cg- phenyl) , 

- (CH2) W NH-C02- (Ci-C6-alkyl) , - (CH2) W NH-C02- (Cj.- 
C6 - perf luoroalkyl ) , or - ( CH2 ) wNH - CO2 - ( Ci - C6 - 
phenyl) ; 

b) heteroaryl, wherein heteroaryl is an 

25 unsubstituted, monosubstituted or disubstituted 

isoquinolinyl wherein the substituents are members 
selected from the group consisting of: 

halo (F, CI, Br, I), -CN, Ci-Cio-alkyl, C3-C8- 
cycloalkyl, C2-Cio*alkenyl, C2-Cio-alkynyl, R 8 , 
30 -OR 8 , -NO2, -CF3, -S(0) r R 7 » -NR 8 R 9 , -COR 8 , 

-CO2R 8 ' -C0NR 8 R 9 , NR 8 COR 9 , NR 8 C02R 9 , 

C) 
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d) 

M L 

I 

. . • •AAAAA/W* - - ■-- - . 

■ .. . ::. I • . . ••••• V 

wherein the ring represented by -J-K-L-M-Q- is a 
5 group selected from: 

1) -N-C<R 13 )=N-C(R 13 )=N-, 

2) -N-C(R 13 )=C(R 13 ) -N=N-, 

3) -N-N=C(R 13 ) -N=N-, 
5) -N-C(R 13 )»N-N=N-, 

10 6) =C-S-C(R 13 )=C(R 13 )-C(R 13 )=, or 

7) «c-o-c(R 13 )=c(R 13 )-c(R 13 )»; 

e) 



fni 



!_ 

wherein the ring represented by -C-W-R-T-U-V- is a 
15 group selected from: 



l) 



C=N-C(r1 3 )=C(R 13 )=C(R 13 ) -C(R13)=C(R 13 ) 

1) -C=C(R 13 ) -N=C(Rl 3 ) -C(R 13 )=C(R 13 > -, 

2) -C=C(Rl 3 )-C(Rl 3 )=N-C(R 13 )=C(R 13 )-, 

3) -C=C(R 13 ) -N=C(R 13 ) -N=C(R 13 ) 

4) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=N-, or 

5) -C=N-C(R I3 )=N-C(R 13 )=C(R 13 )-; 



f) 



-407- 



WO 96/20689 



PCT/US95/16248 



M L 



Q R« I 

" wherein 

is as defined above; 

g) 



is LT^sR 



/■ X( ) i 



U — V 

is as defined above; or 

h) 

I 



R 19 | 

wherein 



R 20 

wherein 6 is S; 



R 2 is 

10 a) -(C1-C12 alkyl)-X, or 

b) 

(CH2)q 



-f-(CH2)p-X 



X is 

a) halogen (F, CI, Br, I), 
15 b) -CN, 
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C) -NHR 14 

d) -NHC(NH)H, 

e) -NHC(NH)NHR 14 , 

f) -C(NH)NHR 14 , 
5 g) -OR 14 , or 

h) -SC(=NH)NHR 14 ; 
R 11 is H; 
R 1 ^ is 

H, halogen (F, CI, Br, I), -<CH2)wN02, (Cj.- 
10 C 6 )alkyl, -(CH2)r-D, - (CH2)w-OR 8 , 

- (CH2)wCONR 8 R 9 , -(CH2)_wCN, - (CH 2 )wNC, 
-(CH2)wCOR 8 , - (CH2)wC02R 8 . " (CH2) W C0 2 R 3 , 

- (CH 2 )wNR 8 R 3 , -(CH 2 )wS(0)2R 7 , - (CH2wS02NHCO- (Cl- 
C6)-alkyl, - (CH2)wNHS02 -phenyl - (CH2) wS02NH- (Cj.- 
15 C5)-alkyl, - (CH2) W S02NH2, .- (CH2)wS02NH-C02- (Ci- 

C6) -alkyl, - (CH2>wNHS02- (C1-C6) -alkyl, 

- (CH2)wNHS02- (C1-C6) -perfluoroalkyl, 
-(CH2)wCN4H, -0(C=0) - (Ci-C5-alkyl) , -0(CH 2 )tCN, 
-NH(CH 2 >tCN, -S(CH2)tCN, - (CH 2 ) W NH-CO- (C1-C6- 

20 alkyl), - (CH 2 ) w NH-C0-(Ci-C6-perfluoroalkyl) , or 

- (CH2)uPhenyl wherein the phenyl contains 0-3 
substituents selected from R 18 ; 
R 14 is -H; 

R 18 and R 19 are independently 

25 H, halo (F, CI, Br, I), Ci-C6-alkyl, - (CH2)w- 

OR 8 , -(CH2)wCN, -(CH 2 ) W NC, -(CH2)wN0 2 , 
- (CH2)wS (0) r R 7 V - (CH 2 ) W NR 8 R 9 , " (CH 2 ) wCOR 8 , 
-{CH2)wC02R 8 , -(CH2) W CONR 8 R 9 , - {CH2> W S02NH- (Cj.- 
C5) -alkyl, - (CH2>wS02NH2, - <CH2> WSO2NH-CO- (Cj.- 

30 C6> -alkyl, - (CH 2 ) W S02NH-C0 2 - (Ci-C 6 ) -alkyl, 

- (CH 2 )wNHS02- (C1-C6) -alkyl, - (CH 2 )wNHS0 2 - (Ci- 
C6 ) - per f luoroalkyl , - ( CH2 ) W NHS02 - phenyl , 
- ( CH2 ) W NHS02 - perf luorophenyl , - ( CH2 ) WCN4H , 
-0(C=0) - (Ci-C5-alkyl) , -0(CH 2 )tCN, -NH(CH2)tCN, 

35 -S(CH 2 )tCN, -(CH2>wNH-C0-(Ci-C6-alkyl) , 
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• (CH2)wNH-CO J (Ci-C6-perf luoroalkyl) , - <CH2) vNH- 
CO- (Ci-Cg -phenyl) , - (CH2) W NH-C02- (Ci-C6-alkyl) , 
- (CH2) W NH-C02- (Ci-Cg-phenyl) , or -O (C=0) phenyl ; 
R18 and R19 can be taken together to form a 
5 methylenedioxy group; 

r20 i S selected from the group consisting of: 

(CH2)r-I>r or " (CH2)uPhenyl wherein the phenyl 
contains 0-3 substituents selected from R 1Q ; 

10 and all other required substituents of formula (I) axe 
defined as in Claim 3. 

5. A compound of Claim 4 selected from the group 
consisting of: 

15 N 1 - (4-phenylbenzoyl) - (R) -boroarginine, hydrochloride 
N 1 - ( 3 - phenoxybenzoyl ) - ( R) - boroarginine , hydrochloride 
N 1 - (l-f luorenonyl) - (R) -boroarginine, hydrochloride 
N 1 - (4- [1 -butyl] benzoyl) - (R) -boroarginine, hydrochloride 
W 1 - (2-benzoylbenzoyl) - (R) -boroarginine, hydrochloride 
20 N 1 - (5- phenyl - 2 - f uroyl ) - (R) -boroarginine , hydrochloride 
N 1 - (3- [tf-benzyloxycarbonyl-JV-methylamino] -4- [1-butyl] - 

benzoyl) - (R) -boroarginine, hydrochloride 
N 1 - (2-phenyl-4-isoquinoloyl) - (R) -boroarginine, 
hydrochloride 
25 H*- (4-cyclohexylbenzoyl) - (R) -boroarginine, 
hydrochloride 
N 1 - (2 -methyl -4-phenylbenzoyl) - (R) -boroarginine, 

hydrochloride 
N 1 - [4 -phenyl- 2 -nitrobenzoyl] boroArg, (+) -pinanediol 
30 ester 

N 1 - [4-phenyl-2-f luorobenzoyl] boroArg, (+) -pinanediol 
ester 

N 1 - [4-phenyl-2-aminobenzoyl]boroArg, ( + ) -pinanediol 
ester 

35 N 1 - [4 -phenyl- 2- (methylsulfonamido) benzoyl] boroArg, (+) - 
pinanediol ester 
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N 1 - [4 -phenyl- 2- (cyanomethylamino) benzoyl] boroArg, ( + ) - 

pinanedlol ester 
N 1 * [4-phenyl-2- (cyanomethyl) benzoyl] boroArg, (♦) - 

pinanedlol ester 
5 N 1 - [4 -phenyl- 2- (diethylamino) benzoyl] boroArg, ( + ) - 

pinanedlol ester 
tf 1 - [4- [2- (t-butylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroArg, (+) pinanediol ester 
N 1 - [4- [2- (aminosulfonyl) phenyl] -2-methyl- 
10 benzoyl ] boroArg, (+) pinanediol ester 

N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2 -methyl - 

benzoyl JboroArg, (+) -pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroArg, 

(+) -pinanediol ester 
15 N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroArg-OH 
N 1 - [4 - [2 - (n-butoxycarbonylaminosulf onyl) phenyl] - 2 - 

methyl -benzoyl] boroArg, (+) -pinanediol ester 
N 1 - [4- [2- (diethylaminosulf onyl) phenyl] - 2 -methyl - 

benzoyl] boroArg, ( + ) pinanediol ester 
20 N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-f luoro- 

benzoyl] boroArg, (+) pinanediol ester 
N 1 - [4- [2- (aminosulfonyl) phenyl] -2-f luoro- 

benzoyl] boroArg, (+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2-fluoro- 
25 benzoyl] boroArg, (+) -pinanediol ester 

N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-nitro- 

benzoyl] boroArg, ( + ) pinanediol ester 
N 1 - [4- [2- (aminosulfonyl) phenyl] - 2 -nitro -benzoyl] boroArg, 

(+) pinanediol ester 
30 2V 2 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2-nitro- 

benzoyl] boroArg, (+) -pinanediol ester 
N 1 - ( 3 -phenylbenzoyl ) boroarg , ( + ) -pinanediol 
N 1 - [4 - ( 3 - BOCNHphenyl ) 2 - methylbenzoyl ] boroarg , ( + ) - 

pinanediol 

35 N 1 - ( 5 - phenyl - 2 - f uroyl ) boroarg , ( + ) - pinanediol 
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N 1 - (5 -phenyl-2-thienyl) boroarg, (♦) -pinanediol 
N 1 - [4- (3 -nitrophenyl) benzoyl] boroarg, (♦) -pinanediol 
iff 1 - [4 - ( 3 • aminophenyl ) benzoyl] boroarg , (+ ) - pi n a n ediol 
N 1 - ( 3 - phenylbenzoyl ) bor olys , ( + ) - pinanediol 
5 N 1 - ( 5 - phenyl - 2 - f uroyl ) boroarg - OH 

N 1 - (3 -phenylbenzoyl )borolrg, (+) -pinanediol 
(R) - [5-amino-l- [[[5- (phenylmethyl) -1H- 1,2,4 -triazol-1- 

yl] acetyl] amino] -pentyl]boronic acid hydrochloride 
[3aS- [2(S*> ,3aa,4p,6p]] -<l,l-dimethylethyl) [3- [5- [[[4- 

1 0 t (amino - iminomethyl) amino] - 1 - (hexahydro - 3a , 5 , 5 - 

- 7 trimethyl- 4 , 6 -methano- 1 , 3 , 2 -benzo-dioxaborol- 2 - 

yl) butyl] amino] carbonyl] - 2 - thienyl] phenyl] carbamate 
hydrochloride 
[3aS- [2{S*) ,3aa,4P,6p,7aa]] -N- [5-amino-l- (hexahydro- 

15 3a, 5 , 5 - trimethyl- 4 , 6 -methano- 1 , 3 , 2 -benzodioxaborol - 

2-yl)pentyl] -5- (phenyl -methyl) -3- (2H-tetrazol-5- 
ylmethyl) - 1H- 1 , 2 , 4 - triazole- 1 - acetamide 
hydrochloride 

[3aS- [2(S*) ,3aa,4P,60,7aa]] -1- [2- [[5-amino-l- (hexahydro- 
20 3a, 5,5- trimethyl- 4 , 6 -methano- 1 , 3 , 2 -benzodioxaborol - 

2-yl)pentyl] amino] -2-oxoethyl] -5- (phenylmethyl) -1H- 
1,2, 4 -triazole- 3 -acetic acid hydrochloride 1:1 with 
[3aS- [2<S*) ,3aa,40,6P,7aa]] -l- [2- [[5-amino-l- 

(hexahydro-3a, 5,5-trimethyl-4, 6 -methano- 1, 3,2- 

25 benzodioxaborol - 2 -yDpentyl] amino] -2-oxoethyl] -3- 

( phenylmethyl) -lH-l,2,4-triazole-5-acetic acid 

hydrochloride 
[3aS- [2 (S*) ,3aa,4P,6p,7aa]] -methyl 1- [2- [ [5-amino-l- 

( hexahydro - 3 a , 5 , 5 - t r ime thyl -4,6- methano -1,3,2- 
30 benzodioxaborol - 2 -yl) pentyl] -amino] - 2-oxoethyl] - 5 - 

(phenylmethyl) - 1H- 1,2, 4 - triazole- 3 - acetate 

hydrochloride 
[3as- [2 (S*) ,3aa,4p,6p,7aa]] -methyl l- [2- [[5-amino-l- 

( hexahydro- 3a, 5 , 5 - trimethyl - 4 , 6 -methano -1 ,3,2- 
35 benzodioxaborol -2 -yDpentyl] -amino] - 2-oxoethyl] - 3- 
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(phenylmethyl ) - 1H- 1 , 2 , 4 - triazole- 5 - acetate 
hydrochloride 

[3aS- [2(S*) ,3aa,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano- 1,3,2- benzodioxaborol - 
5 2-yl)pentyl] -3-pbenyl-5- (phenyl -methyl) -1H-1,2,4- 

triazole - 1 - acetamide hydrochloride 
(R) - [5-amino-l- [[ [3 -phenyl- 5- (phenylmethyl) -1H-1,2,4- 

triazol - 1 -yl] acetyl] -amino] pentyl] boronic acid 

hydrochloride 

10 [3aS- [2(S*) ,3aa,4p,6p,7a<X]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano- 1,3,2 -benzodioxaborol - 
2 - yl ) pentyl ] - 3 - ( 3 - ni t ro - phenyl ) - 5 - (phenylmethyl ) - 
1H- 1 , 2 , 4 - triazole - 1 - acetamide hydrochloride 
[3aS- [2(S*) ,3aa,4p,6p,7ao]] -N- [4- t(aminoiminomethyl) - 

15 amino] -l- (hexahydro- 3a, 5, 5 -trimethyl -4, 6 -methano - 

1,3,2 -benzodioxaborol - 2 - yl ) butyl] - 3 - ( 3 - 
nitrophenyl ) - 5 - (phenylmethyl ) - 1H- 1 , 2 , 4 - triazole - 1 - 
acetamide hydrochloride 
[3aS- [2(S*) ,3ao,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

20 3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2- benzodioxaborol - 

2 -yl) pentyl] -3, 5 -bis (phenyl -methyl) - 1H- 1,2,4 - 
triazole - l - acetamide hydrochloride 
[3aS- [2(S*) ,3aa,4p,6p,7ao]] -N- [4- [(aminoiminomethyl) - 
amino] -1- (hexahydro -3a, 5 , 5 - trimethyl - 4 , 6-methano- 

25 1,3,2 -benzodioxaborol- 2 -yl) butyl] -3,5- 

bis (phenylmethyl) - 1H- 1 , 2 , 4 - triazole- 1 - acetamide 
hydrochloride 

[3aS- [2(S*) ,3aa,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6 -methano- 1 ,3,2 -benzodioxaborol - 
30 2-yl)pentyl] -3- (phenylmethyl) - 1H- 1,2,4- triazole-i- 

acetamide 

(R) - [5-amino-l - [ [ [3 - (phenylmethyl) - 1H- 1 , 2 , 4 - triazol- 1 - 

yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
[3aS- [2(S*) ,3ao,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 
35 3a,5,5-trimethyl-4,6-methano-l,3,2-benzodioxaborol- 
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2-yl)pentyl] -5-methyl-3- (phenylmethyl) -1H-1,2,4- 
triazole-l-acetamide hydrochloride 
[3aS- [2(R*) ,3aa,4P,6p]] -N- [5-amino-l- (hexahydro-3a,5,5- 

t ri - methyl -4,6- methano -1,3,2- benzodioxabor ol - 2 - 
5 yl) pentyl] - 5 - [ (phenyl - me thoxy) methyl] - 3 - 

(phenylmethyl ) - 1H- 1 , 2 , 4 - triazole- 1 - ace t amide 

hydrochloride 
[3aS- [2(S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydrq- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano - 1 , 3 , 2 - benzodioxabor ol - 
10 2 -yl) pentyl] - 5 - (cyanomethyl) - 3 - (phenylmethyl) - 1H- 

1,2,4- triazole- 1 - acetamide hydrochloride 
[3aS- [2(S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano -1,3,2 - benzodioxabor ol - 
2 -yl) pentyl] -3 - (phenylmethyl) -5 -propyl- 1H- 1, 2, 4- 
15 triazole-l-acetamide hydrochloride 

[3aS- [2(S*) ,3aa,4p,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6 - methano -1,3,2 -benzodioxaborol - 
2-yl)pentyl] -5 -phenyl- 3- (phenylmethyl) -1H-1,2,4- 
triazole-1- acetamide hydrochloride 
20 (R) - [5-amino-l- [ [ [5-methyl-3- (phenylmethyl) -1H-1,2,4- 
triazol-l-yl] acetyl] -amino] pentyl] boronic acid 
hydrochloride 
[3aS- [2(S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 
25 2 - yl ) pentyl] - 3 -phenyl - 1H- 1 , 2 , 4 - triazole - 1 - acetamide 

hydrochloride 
[3aS- [2 (S*) ,3aa,4P,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

3a, 5, 5 -trimethyl -4, 6 -methano -1, 3, 2 -benzodioxaborol - 
2 -yl) pentyl] - 5 -methyl - 3 - phenyl - 1H- 1 , 2 , 4 - triazole - 1 - 
30 acetamide hydrochloride 

[3aS- [2 (S*) ,3aa,4P,60,7aa] ] -N- [5 -amino- 1- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 
2 -yl) pentyl] -5- (2 -phenyl -ethyl) -1H-1, 2, 4 -triazole- 
l-acetamide 

35 (R) - [5-amino-l- [[ [5- (2-phenylethyl) -1H- 1,2,4 -triazol-1 - 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
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[3aS- [2(S*) , 3 act, 4P, 6p, 7 act] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 
2-yl)pentyl] -3, 5-bis (2 -phenyl -ethyl) -1H-1,2,4- 
triazole-l-acetamide hydrochloride 

(R) - [5-amino-l- [ [ [3,5-bis(2-phenylethyl) -1H-1,2,4- 
triazol- l-yl] acetyl] amino] -pentyl] boronic acid 
hydrochloride 

[3aS- [2<S*) ,3aa,4P,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 
2-yl)pentyl] -3- (2-phenylethyl) -1H-1, 2, 4-triazoie-l- 
acetamide 

(R) - [5-amino-l- E [ [3- (2-phenylethyl) - 1H- 1,2,4 -triazol-1- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 

[3aS- [2<S*) ,3aa,4P,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano - 1 , 3 , 2 - benzodioxaborol - 
2-yl)pentyl] -3- (3 -phenyl -propyl) -1H-1, 2, 4-triazole- 

1- acetamide 

(R) - [5-amino-l- [ [ [5- (3-phenylpropyl) -1H-1, 2,4-triazol-l- 
yl] acetyl] amino] -pentyljboronic acid hydrochloride 

(R) - [5-amino-l- [ [ [3- (3-phenylpropyl) -1H-1, 2, 4-triazol-l 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 

[3aS- [2(S*) ,3aa,4p,6p,7aa]] -N- [5-amino-l - (hexahydro- 

3a , 5 , 5- trimethyl - 4 , 6 -methano - 1,3,2 -benzodioxaborol 

2 - yl) pentyl] - 1 , 5-bis (phenyl -methyl) - 1H- 1,2,4- 

triazole-3-acetamide hydrochloride 2:8 with (R) - 

[5-amino-l- [ [ [1, 5-bis (phenylmethyl) -1H-1,2,4- 

triazol- 3 -yl] acetyl] amino] -pentyl] boronic acid 

hydrochloride 
[3aS- [2(S*) , 3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6 - methano - 1 , 3 , 2 - benzodioxaborol 
2-yl)pentyl] - 4 -methyl -2 -phenyl- 5- 
pyrimidinecarboxamide hydrochloride 
[3aS- [2(S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano- 1,3,2 -benzodioxaborol 
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2 • yl ) pentyl ] -2,4- diphenyl • 5 - pyr imidinecarboxamide 
hydrochloride 
[3as- [2 (s*) , 3aa, 40, 60, 7aa] ] -N- [4- 

[ (a m i mo i min omethyl ) amino] - 1 - (hexahydro-3a, 5,5- 
5 trime thyl -4,6 -methano -1,3,2 -benzodioxaborol - 2 - yl ) - 

butyl ] - 4 - methyl - 2 - phenyl - 5 - pyr imidinecarboxamide 
hydrochloride 
[3aS- [2(S*> ,-3a,40,6p,7aa]] -N- [5 -amino- 1- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano - 1 ,3,2 - benzodi oxabor o 1 - 
10 2-yl)pentyl] -6-phenyl-3-pyridinecarboxamide 

hydrochloride 
(R) - [5-amino-l- [[(6-phenyl-3- 
pyridinyl)carbonyl]amino]pentyl]boronic acid 
dihydrochloride 

15 

6. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a 
therapeutically effective amount of a compound of any 
one of Claims 1 through 5. 

20 

7. A method of treating a physiological disorder in a 
warm blooded animal catalyzed by trypsin- like enzymes 
comprising administering to an animal in need of such 
treatment an effective amount of a compound of any one 

25 of Claims 1 through 5. 



-416- 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




(51) International Patent Classification 6 : 




(11) International Publication Number: 


WO 96/20689 


A61K 31/41, 31/415, 31/435, 31/44. 31/47, 
C07D 249/0&, 213/06, 215/06, 217/54 


A3 


(43) International Publication Date: 


11 July 1996(11.07.96) 



(21) International Application Number: PCI7US95/ 16248 

(22) International Filing Date: 13 December 1995 (13.12.95) 



(30) Priority Data: 

08/364,338 



27 December 1994 (27. 1 2.94) US 



(71) Applicant: THE DU PONT MERCK PHARMACEUTICAL 
COMPANY [US/US]; 1007 Market Street, Wellington, DE 
19898 (US). 

(72) Inventors: AMPARO, Eugene, Cruz; 416 Corner Ketch- 
Lyndell Road. Downingtown, PA 19335 (US). MILLER, 
William, Henry; 333 FeU Lane. Schwenksville. PA 19473 
(US). PACOFSKY, Gregory. James; 510 Polk Street. 
Raleigh. NC 27604-1960 (US). WTTYAK, John; 127 
Kelton Road, West Grove, PA 19390-9439 (US). WEBER. 
Patricia, Carol; 1970 Timber Lakes Drive, Yardley, PA 
19067 (US). DUNCIA, John, Jonas, Vytautas; 124 Oldbury 
Drive, Wilmington. DE 19808-1420 (US). SANTELLA, 
Joseph. Basil, III; 250 Lewis Road, Springfield, PA 19064- 
2129 (US). 

(74) Agents: REINERT, Norbert, F. et aL; The Du Pont Merck 
Pharmaceutical Company, Legal/Patent Records Center, 
1007 Market Street, Wilmington, DE 19898 (US). 



(81) Designated States: AU, CA. JP, MX, NZ, European patent 
(AT, BE, CH. DE. DK, ES, FR, GB, GR, IE, IT, LU, MC 
NL, PT, SE). 



Published 

With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

(glq\ Date of publication of the International search report: 
K ' V 24 October 1996 (24.10.96) 



(54) Title: BORONIC ACID AND ESTER INHIBITORS OF THROMBIN 
(57) Abstract 

Novel boronic acid and ester and carboxyl-modified amino acid compounds of formula (I): R'Z-CHR>-A, which are inhibitors of 
trypsin-Hke enzymes, are disclosed, where R', Z, R 2 and A are denned within. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


AT 


Austria 


GE 


Georgia 


AU 


Australia 


GN 


Guinea 


BB 


Barbados 


GR 


Greece 


BE 


Belgium 


HU 


Hungary 


BF 


Burkina Faso 


IE 


Ireland 


BG 


Bulgaria 


IT 


Italy 


BJ 


Bcnm 


JP 


Japan. 


BR 


Brazil 


KB 


Kenya 


BY 


Belarus 


KG 


Kyrgystan 


CA 


Canada 


KP 


Democratic People's Republic 


CF 


Central African Republic 




of Korea 


CG 


Congo 


KR 


Republic of Korea 


CH 


Switzerland 


KZ 


Kazakhstan 


a 


Cote d'lvoirc 


LI 


Liechtenstein 


CM 


Cameroon 


LK 


Sri Lanka 


CN 


China 


LR 


Liberia 


cs 


Czechoslovakia 


LT 


Lithuania 


cz 


Czech Republic 


LU 




DE 


Germany 


LV 


Latvia 


DK 




MC 


Monaco 


EE 


Estonia 


MD 


Republic of Moldova 


ES 


Spain 


MG 


Madagascar 


n 


Finland 


ML 


Mali 


FR 


France 


MN 


Mongolia 


GA 


Gabon 


MR 


Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 




SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCI7US95n6248 



CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :Ptease Sec Extra Sheet. 
US CL 'Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 

FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : A61K 31/41, 31/415, 31/435, 31/44, 31/47 
C07D 249/08. 213/06, 215/06, 217/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A,P 



US, A, 5,462,724 (SCHINAZI ET AL) 31 October 1995, 
column 3, lines 5-40. 



1-7 



□ Further documents are listed in the continuation of Box C. Q See patent family annex. 



•A" 
•f 

•r 



Special categorica of ciled documents: 

docwent defining the jeaersl Mate of the art which is not c 
to be of particular rclevsnce 
earlier document published on or after rhe mtermdioosJ filing date 

document which may throw doubts on priority chum(i) or which » 
cited to establish the publication date of another citation or other 
a (s» specified) 
t referring to an oral disclosure, use, exhibition or other 



c but later t 



btcrdoctaDcolpubUsbcd after the internatjooal filing dale or priority 
date and not in conflict with the anplics^ but ched m understand the 
principle or theory underlying the invention 

document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document n taken alone 

document of particular relevance; the claimed inveotioa cannot be 
considered to involve an inventive step when the document is 
combined with ooe or more other such documents, such combination 
being obvious to a person skilled in the art 



document published prior to the inlenurtkmal filing 6 
the priority date claimed 



document member of the i 



family 



Date of the actual completion of the international search 
14 AUGUST 1996 



Name and mailing address of the ISA/US 
Com missi oner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Date of 



' of the international search report 



irSEPT996 

Authorized officer Qj^^ f^UXA' / 



JOSEPH K. MCKANE jd 
Telephone No. f703) 308-1235 



Form PCT/1SA/210 (second sheet)(July 1992)* 



INTERNATIONAL SEARCH REPORT 



international application No. 
PCT/US95/1624P 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (6): 

A61K 31/41, 31/415, 31/435, 31/44, 31/47; C07D 249/08; 213/06; 215/06; 217/04 

A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : 

514/64. 75, 82, 89, 93, 94, 256, 307, 311, 321, 328 

544/229; 546/13, 139, 152; 548/110, 112, 113, 252, 266.2, 311.1 



Form PCT/ISA/210 (extra sheet)(July 1992)* 



